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Our  Sirth  Volume  U  now  completed,  and  we  have  again  tha 
pleasant  task  of  thanking  our  numsrouB  friends  for  having  continued 
to  support  us ;  may  the  number  of  thetr  namee  steiidily  increase,  so 
Bhall  our  seventh  volume  bo  oven  better  than  ita  predeceseor- 

Especially  are  our  thanks  due  to  tbose  of  our  friends  who  have 
not  only  supported  the  Magazine  as  Subscribers,  but  who  have  also 
oontrihuted  Okioinal  Aeticlb8.  Notices,  and  Kkvibwb  to  its  pages. 

ITie  folluwiiig  i.L-w  coLtrilailoj-s  liav^  beon  adJei]  to  cur  Jrust  year's 
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F.B.S. ;  Meam.  E.  Eussell ;  J.  Eofe,  F.G.S. ;  H.  C.  Sorby,  F.K.S., 
F.G.S. ;  Eev.  J.  D.  La  Touche ;  Messrs.  T.  Thompson ;  Ralph  Tate, 
A.L.S.,  F.G.S. ;  J.  Clifton  Ward,  F.G.S. ;  W.  Whitaker,  B.A.  (Lond.), 
F.G.S. ;  W.  H.  S.  Westropp,  M.E.LA, 

Of  oar  last  year's  contributors  the  following  gentlemen  have  also 
added  to  this  our  sixth  Tolume,  namely : — Messrs.  T.  F.  Barkae, 
r.G.S. ;  W.  Carmthers,  F.L.S.,  F.G.S. ;  Thoa.  Davidson,  F.E.S., 
F.G.S. ;  C.  E.  Eance,  F.G.S. ;  E.  Etheridge,  F.E.S.E.,  F.G.S. ; 
James  Geikie ;  J.  E.  Gregoi7 ;  Dr.  T.  Sterry  Hunt,  F.E.S. ;  Capt. 
F.  W.  Hutton,  F.G.S. ;  Prof.  T.  Eupert  Jonea,  F.G.S. ;  Measrs.  G. 
H.  Kinahan,  F.E.G.S.I. ;  K  EayLankestcr,  B.A. ;  J.  Logan  Lobley, 
F.G.S. ;  Dr.  C.  Liitken ;  Messrs.  D.  Mackintosh,  F.G.S ;  G.  Maw, 
F.L.  and  G,S  ;    C.  J.  A.  Meyer ;  Prof.  J.  Morris,  F.G.S. ;  Dr.  H.  A. 
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Nicholson,  M.B.,  F.G.S  ;  Messrs.  S.  R.  Pattison,  F.G.S. ;  John 
Buskin,  M.A.,  LL.D.,  F.G.S.;  G.  Poulett  Scrope,  F.R.S.,  F.G.S.; 
S.  Sharp,  F.S.A.,  F.G.S. ;  Mr.  B.  H.  Woodward,  F.G.S,  etc. 

As  regards  Cobbespondsnck,  we  still  are  weU  supplied,  but  we 
must  again  threaten,  that  if  our  friends  will  send  us  such  long  letters, 
we  shall  be  obliged  to  make  an  abstract  for  insertion,  instead  of 
printing  them  in  extenao. 

Our  Artists,  and  Printers,  and  Publishers  continue  to  do  their 
best ;  and  if  only  more  Subscribers  will  lend  us  their  aid,  we  are 
sure  to  succeed  in  the  future. 

Lastly — If  they  have  not  done  so  already,  Annual  Subscribers 
are  earnestly  requested  to  send  in  their  names  and  subscriptions  to 
Messrs.  Triibner  &  Co.,  60,  Paternoster  Row,  London,  B.C. 

The  Geological  Magazine  can  be  obtained  through  all  Book- 
sellers in  town  or  country;  but  if  any  difficulty  or  delay  arises 
through  this  method  of  procuring  it,  the  Publishers  will  always  be 

happy  to  send  it  direct  per  post 
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»aeroeephaiu»,  Endl. ;  Z.  oooJw,  Oopp ;  and  Z.  Sittaexientia,  Oop[k 
In  nuking,  in  June  Uat,  a  care&l  comparieoa  between  the  versioa 
of  H.  Brongniarl'a  important  easay,  "  Exposition  Chronolc^pqae  des 
Periodes  de  Vegetation  et  des  Flores  divenea  qui  se  lont  aucoede  a 
U  rarboe  de  la  Teire,"  pablished  in  the  Diet.  mit.  d'Bist.  Nat.  1849, 
and  the  veraioa  in  the  ^nn.  da  8c  Nat.,  Ser.  UI.,  YoL  xL,  p.  285, 
bearing  the  same  date,  but  which  evidently,  from  the  oocasional  emea- 
dationa,  hod  bad  a  careful  and  later  revisioa  by  ita  learned  author 
tban  the  cxipy  with  which  I  had  heretofore  been  working,  I  found 
that  M.  Brougniart  bod  already  referred  two  of  the  speciea  to  the 
genua  Finitea.  On  a  foot-note  on  pp.  317,  318  of  the  Tolnme  quoted 
be  givea  the  following  reason  for  this  change  :  "  Un  echantillon  de  ce 
fruitf&nuoriro&tu  moeroeepiafiw)  qui  Tieutde  m'^tre  communique  par 
U .  Wetberell,  ^blit  d'une  mani^re  bien  positive  que  ce  n'eat  pas 
nn  fruit  de  Zamia,  maia  nn  cone  de  Pintw  ayant  tous  lea  caract^res 
de  ce  genre,  relativament  k  la  forme  et  ii  la  directiou  dea  ecailes,  et  k 
la  position  des  graines  gamines  a  leur  base.  Quant  an  Z.  Sutaexieittia, 
aon  analogic  avec  le  precedent  me  parait  Cridente."  To  M.  Broug- 
niart then  belongs  tho  credit  of  haTing  first  correctly  determined  the 
affinities  of  these  two  oonea,  and  they  most  be  quoted  as  PimUa 
maeroeephalu*,  Brongu.,  and  P.  Satiexieniit,  Brongn. 

To  the  species  already  recorded  of  this  genua,  I  have  to  add  two 
new  and  striking  species  &om  Cretaceous  Bocka,  and  a  third  ^m 
tbe  Upper  Oolitee. 

'  Thu  paper  ia  ■npplemeiitBrT  to  two  papen  pablUhMl  in  Vol.  III.  of  tbe  OsoL. 
Uaa. ;  Iha  oKE  "On  Arancuun  CoDM&omthe  SseoDdair  Eut'lmof  Britain,"  Htpaga 
249;  ami  tlieatW'Oa>amef(iMilCoiiiferaiuFnut>,''at  page  531. 

Toi,  Ti.— HO,  vr.  1 
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2  W.  Cqrruthers — British  Fossil  Coni/era. 

1.  PiNiiflba  Ijsokenbti,  «p.  nov,    Plate  I.  Figs.  1-5. 

Cone  oblo])g;^ybid,  with  an  obtuse  or  subtruncate  apex ;  scales 
▼enr  broad,  .Bo.t  tbickened  at  the  apex ;  seeds  small  ovoid. 

Localitf/^^'^lJbweT  Greensand  of  Shanklin,  Isle  of  Wight 

This  beautiful  cone  forms  part  of  the  collection  of  John  Leckenby, 
Esq.,  F^GKQ.',  Scarborough.  It  is  preserved  in  its  original  form,  and  so 
peifectly  Ibssilised,  that  the  various  details  of  its  structure  can  be  de- 
term^ed  as  satisfactorily  as  in  a  recent  cone.  It  is  4  inches  long, 
aQ.d.2  inches  broad.  There  is  still  attached  to  it  a  portion  of  the 
bn^ch  which  supported  it,  represented  on  Fig.  4.  The  structure  of 
:'thd  interior,  as  disclosed  in  the  longitudinal  section  (Fig.  2)  agrees 
Ui  every  character  of  importance  with  that  of  the  cone  of  Pintu 
Cedrus,  Linn.  The  scales  are  marked  with  parallel  striae,  curving 
upwards  and  outwards  from  the  base  (Fig.  3).  Several  of  the  seeds 
exhibit  the  embryo  in  the  centre  of  the  albumen,  and  in  one  the 
section  is  so  made  as  to  show  the  divisions  of  the  Cotyledons  (Fig.  5). 
That  this  structure  may  be  the  better  understood,  I  have  placed  be- 
side it  on  the  Plate  a  copy  (Fig.  6),  from  Bichard*s  Memoire  sur  les 
Conif^rea,  (pi.  14,  fig.  H,)  of  a  section  of  the  seed  of  Pinu8  Cedrus, 
Linn. 

The  affinity  between  this  cone  and  the  recent  cedars  is  so  obvious, 
that  it  would  be  wasting  words  to  dwell  upon  it ;  but  it  may  be 
interesting  to  remtu'k  that  this  group  of  pines,  which  is  confined, 
according  to  Ptu'latore  in  his  recent  Monograph  of  the  ConifersB,^  to 
two  species,  the  cedar  of  Lebanon  and  the  Deodar,  formed  a  striking 
characteristic  of  the  Cretaceous  flora.  Besides  the  species  just  de- 
scribed, two  others  have  been  found  in  our  British  rocks,  P.  BenBiedi, 
Endl.,  and  P.  ohlongua,  EndL,'  both  from  the  Lower  Greensand. 
Another  species,  P.  Cometiy  Coem.,  forms  part  of  that  remarkable 
local  flora  of  Cycads  and  Conifers  of  Cretaceous  age,  described  by  M. 
Coemans,  from  La  Louvi^re. 

2.  PiNiTKs  QBACiLis,  «p.  nov,    Plate  I.  Fig.  9. 

Cone  elongated,  cylindrical,  tapering  at  the  extremities  into  some- 
what acute  ends ;  apex  of  the  scsde  rhomboidal,  somewhat  thickened. 

Locality, — ^Tho  Gault  of  Eastwtu'e  Bay,  near  Folkestone. 

I  am  indebted  to  J.  S.  Gardner,  Esq.,  F.G.S.,  for  my  acquaintance 
with  this  cone.  He  has  two  specimens  in  his  collection.  They  are 
3^  inches  long,  and  f  of  an  inch  broad.  The  cone  is  singularly  dif- 
ferent from  any  species,  recent  or  fossil,  with  which  I  am 
acquainted. 

PiNiTES  DKPBKssus,  «p.  nov.    Plate  n..  Fig.  10. 

Cone  small,  cylindrical,  depressed  at  the  apex ;  scales  short,  very 
broad,  thin  at  the  apex. 

Locality — Kimmeridge  Clay  of  Weymouth, 

The  materials  for  establishing  and  describing  this  species  are 
somewhat  imperfect;  but  as  this  is  the  only  coniferous  fruit  yet 

*  De  Candolle's  Prodromiu.    Vol.  rri.,  Sec.  2,  p.  407.     Pari$^  1868. 
'  The  original  and  as  yet  only  known  specimen  of  this  species  is  in  the  MaBenm  at 
Oxford. 
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recorded  firom  the  Kimmeridge  clay,  and  as  it  is  a  well  marked, 
though  probably  a  young  oone,  it  seemed  to  be  desirable  to  figure  it 
It  is  10  lines  long,  and  11  lines  broad.  It  is  in  the  collection  of  the 
British  Museum. 

n.  Abaucabites,  Unger, 

Since  the  publication  of  my  paper  on  Fossil  Araucariaa  Cones 
(Gsoi..  Mao.,  Vol.  iii.  p.  249),  1  have  had  the  opportunity  of  examin- 
ing the  as  yet  unique  specimen  of  Arauearites  Pippingfordenns, 
Cut.,  with  which  I  was  then  acquainted  only  from  Fitton*s  accurate 
figure.  This  examination  has  confirmed  the  opinion  I  then  formed 
that  this  fossil  was  nearly  allied  to  A.  sphtBroearpus,  Carr.,  and  that 
they  both  belonged  to  Uie  section  represented  by  the  Australian 
specieB,  which,  from  their  peculiarities,  have  been  separated  from  the 
American  species  by  some  authors  as  a  distinct  genus  with  the 
name  EtUaeta.  1  may  also  mention  here  that  unwittingly  1  intro- 
duced an  t  into  the  specific  name,  which  should  not  be  there,  follow- 
ing the  erroneous  spelling  of  ringer's  Synopsis. 

I  have  now  to  add  two  additional  species  belonging  to  this  genus^ 
both  from  Oolitic  rocks ;  founded  principally  on  the  detached  scales 
which  occur,  the  one  in  great  abundance  at  Stonesfield,  and  the 
other  somewhat  more  rarely  in  Yorkshire. 

1.  Araucarites  Brodiei,  sp.  nov,     Plate  IT.  FigH.  1-6. 

Scales  from  the  centre  of  the  cone  cuneate,  gradually  tapering 
towards  the  narrow  base  of  attachment  to  the  axis,  composed  of  two 
portions,  each  terminating  at  its  free  apex  in  a  short  spinous  process, 
the  lower  and  larger  portion  very  broad  and  membranous,  the  upper 
portion  narrower  and  somewhat  parallel -sided,  supporting  between 
them  a  single  ovoid  seed. 

Locality. — From  the  Stonesfield  Slate  of  Stonesfield. 

I  first  noticed  this  species  when  examining  the  large  collection  of 
Stonesfield  slate  fossils  in  the  Oxford  Museum,  and  part  of  my  illus- 
trations are  from  a  specimen  which  Professor  Phillips  permitted 
me  to  have  the  loan  of  from  his  private  collection.  The  scales  are 
scattered  over  the  surface  of  the  slate,  exhibiting,  as  is  the  case  with 
the  fossils  of  this  bed,  only  casts  of  the  organism  slightly  coloured 
with  the  remains  of  the  mineral  carbon  into  which  they  were  con- 
verted. In  some  specimens  the  cast  of  the  three  parts  of  the  scale 
are  clearly  seen,  \'iz.,  the  upper  and  under  scales  and  the  seed.  Tlie 
scales  are  from  eight  to  eleven  lines  long,  and  from  six  to  twelve 
lines  broad  at  the  widest  parts.  They  present  the  double  apex 
characteristic  of  the  section  Eutacta,  In  the  collection  of  the  Rev. 
P.  B.  Brodie  I  have  found  the  cast  of  the  lower  portion  of  a  cone, 
with  an  inch  and  a  half  of  the  supporting  branch,  marked  by  the  scars 
of  the  leaves.  This  fragment  exhibits  the  attachment  of  eight  scales, 
and  clearly  establishes  the  true  nature  of  the  detached  specimens. 
This  is  the  more  important,  as  the  scales  have  been  described  as 
complete  organisms  by  M.  Pomel,^  who  has  detected  them  in  the 

*  Amtlicher  Bericht  iiber  du  xxv.  Versammlung  der  Gesellfichafl  Deutscher 
Katarfoncher  und  Aerzte  in  Aachen,  Sept.,  1847,  pp.  347-352. 
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JurassiQ  rooks  of  Bt  Uihiol  and  De  Seyssel  in  France.    He  thus 
dQSoribes  the  spMecimenB  ax^  interprets  their  meaning : — "  The  most 
remarkable  of  these  organs  are  the  OTate-lanoeolate  scales,  which 
thin  towards  their  apex,  and  have  an  oblong  cavity  hollowed  oat  of 
their  upper  portion  for  the  reception  of  an  oblong  somewhat  com- 
pressed seed.    Hie  similarity  in  the  form  of  their  impressions  show 
that  they  were  really  more  or  less  foliaceous  scales*    If  the  apex  is 
mistaken  for  the  base  they  might  be  ti^Een  for  the  detached  soalee  of 
an  Araucarick.   But  in  examining  a  number  of  these  soaks  it  becomfls 
evident  that  the  enlarged  end  is  the  base,  beeause  of  its  ooncavity, 
<  et  en  outre  elle  est  toujour  acoompagnee  d'  une  autre  empreinte  en 
portions  de  cercle,  large  mais  coiffte  et  se  teiminant  ^videmment  par 
un  court  onglef    The  thickness  of  this  impression  indicates  tbak 
the  fossil  was  a  strong  seale  on  a  large  spathulate  leaf,  upon  whioh 
was  inserted  the  carpillary  scale, — the  whole  being  certamly  borne 
at  the  termination  of  a  branch.    This  forms  the  whole  female  oi^gan, 
and  exhibits  a  great  analogy  to  the  fruit  of  TctxinesB, — ^to  that  of 
JkLcrydium  for  example,  whieb  is  in  the  same  way  borne  on  a 
terminal  thickened  and  dilated  leaf.    Tlie  discovery  of  a  fragment  of 
a  branch  terminating  in  one  of  these  carpillary  scales  dispels  all 
doubt  as  to  this  interpretation  of  their  structure.     They  were  then 
TaxinetBf  but  without  drupaceous  fruits,  the  ovule  being  enclosed  in 
a  true  and  not  fleshy  scale.    They  form  a  small  extinct  femiily  near 
ToxtnecB,  which  may  be  called  LepidocarpecB,     The  male  buds  are 
ovoid,  or  cylindriced-oblong,  and  are  composed  of  scales  more  or  less 
broad  at  the  base,  recurved  at  the  apex,  and  loosely  or  compactly 
imbricated     Traces  of  stamens  can  be  detected  on  the  scales,  pro- 
bably coriaceous  and  thick,  but  their  characteristics  cannot  be  clearly 
determined." 

After  examining  the  various  species  of  Conifers  of  Oolitic  age, 
based  as  they  are  chiefly  upon  the  foliage,  he  concludes  that  there 
is  no  reason  for  placing  them  in  separate  genera,  and  he  conse- 
quently establishes  a  new  genus  Moreauia,  rejecting  all  the  names 
hitherto  employed,  because,  with  a  single  exception,  they  suggest 
false  analogies,  and  that  excepted*  name  (BrachyphyUum)  is  applica- 
ble only  to  a  section  of  the  whole.  He  describes  eight  new  species 
from  the  French  Oolites,  and  places  25  other  species  in  his  genus, 
most  of  which  have  been  long  known  under  the  names  BrachyphyUum, 
Thuites,  OupressiteB,  Araucarites,  Lycopodiies,  Cunninghamites,  Taxo- 
diieSf  and  Taxites,  M.  Pomel  promises  a  more  complete  justiflca- 
tion  of  his  views  in  a  monograph  of  the  genus  shortly  to  be  published, 
but  which,  as  far  as  I  have  been  able  to  ascertain,  has  not  yet  made 
its  appearance. 

I  have  quoted  M.  Pernors  observations  at  length,  as  they  are,  if 
they  can  be  established,  most  important,  inasmuch  as  they  introduce 
to  science  a  new  and  singular  teibo  of  extinct  Taxineous  Conifers. 
Qenera  established  upon  foliage  are  at  the  best  unstable,  and  afli- 
nities  determined  only  on  such  materials  are  nearly  always  im- 
satisfactory.  There  need,  then,  be  no  insuperable  barrier  to  the 
union  of  all  these  various  forms  in  a  single  genus,  if  the  organa  of 
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repiodaotion  wei^  foiind  to  be  siimlar.  That  gemu  wotild  indeed 
be  very  variable  in  its  foliage  if  it  included  such  forms  as  Brctchtf* 
pkyUwrn  and  CmimnghanUtes,  bnt  a  wider  variation  is  known  in  the 
very  natural  genus  Fodoearptts  among  living  Omtferft.  "Mi,  Pott«l 
maintains  that  the  organs  o£  reproduction  are  the  same ;  but  thai 
opinion  rests  only  on  the  observation,  as  he  believes,  of  a  single 
specimen  of  the  connection  of  foliage  and  fruit,  in  one  of  his  33 
species ;  and  in  maintaining  this  position  he  is  obliged  to  set  aside 
the  observation  of  M^  Brongniart  in  regard  to  the  fruit  of  Taadtes 
podocarpoides,  Brongn.  In  the  numerous  examples  from  the  Stones- 
field  slate  wldch  have  passed  under  my  observation  I  have  not  met 
with  a  single  specimen  which  would  support  M.  Pomel's  opinion. 
If  the  conditions  of  the  St  Mihiel  rocks  are  similar  to  What  exists 
at  Stoneefield,  as  appears  from  M.  Pomel's  descriptions,  every  one 
acquainted  with  our  JEkvglish  rock  nrast  know  how  easy  it  is  to  be 
deceived  in  attempting  to  unite  fragmentary  fossils  from  mere  juxta- 
position of  impressiona  "vrtdoh  does  not  in  the  least  testify  to  former 
oimnic  cozmection. 

The  etmctuiB  of  the  scales  as  exhibited  in  the  better  preserved 
specimens,  places  it  beyond  doubt  that  M.  Pomel  had  mistaken  the 
apex  for  the  base  of  the  organism.  The  apex  of  the  scale  is  double^  each 
portion  representing  one  of  the  two  structures  of  which  the  Araticarian 
scale  is  composed,  and  which  can  be  easily  distinguished  in  numbers 
of  the  ^)ecimen8.  Each  of  these  portions  terminates  in  a  short  free 
spinous  process.  It  would  be  quite  anomalous  to  have  such  a  double 
attachment  for  a  single  fruit.  Taking,  however,  the  interpretation 
I  propose,  everything  is  intelligible, — the  form  of  the  scale,  the 
position  of  the  seed,  the  broad  membranous  wings  to  the  scale,  and 
the  double  apex,  all  agree  with  what  occurs  in  the  Australian  species 
of  Araucaria,  and  with  what  I  have  shown  to  be  the  structure  of 
Araucarites  sphctrocarjpus  ^Geol.  Mag.,  Vol.  III.,  p.  252),  And  that 
this  is  the  true  interpretation  of  the  scales  is  established  by  the  cast 
of  a  fragment  of  a  cone  from  the  Eev.  P.  B.  Brodie's  collection  figured 
on  Plate  II.,  Fig.  1. 

There  is  a  considerable  variety  in  the  size  and  form  of  the  scales 
scattered  over  the  surface  of  the  slate,  but  they  all  agree  in  bearing 
a  single  seed,  and  in  having  a  more  or  less  extended  membranous 
margin  to  the  scale.  The  dififorence  in  form  may  indicate  the  exist- 
ence of  more  than  one  species,  but  I  am  rather  inclined,  from  the 
materials  I  have  examined,  to  consider  it  due  to  the  position  on  the 
cone  which  the  diflferent  scales  occupied.  Figures  3  and  4  represent 
the  most  abundant  found  ;  specimfcns  occur  considerably  larget  than 
those  figured ;  Figure  2  is  a  form  of  which  I  have  several  examples. 
Except  that  the  scales  of  Araucaria  excelsa,  the  species  foimd  on 
Norfolk  Island,  are  considerably  larger  than  those  of  the  fossil,  they 
agree  remarkably  in  every  other  respect  with  them. 

In  explanation  of  the  occurrence  of  so  many  separate  scales,  and 
the  rarity  of  cones,  it  deserves  to  be  remarked  that,  unlike  the  cones 
of  our  northern  AbietinecBy  the  scales  very  readily  separate  from  the 
axis  in  Araucaria,  so  that  it  is  difficult  to  preserve  them  whole  in 
collections. 
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ImpressioiiB  of  two  fragments  of  branches  have  been  seen  by  me 
in  the  Stonesfield  slate,  which  most  probably  belonged  to  this 
species  (both  in  the  collection  of  the  British  Museum),  of  one  of 
which  a  portion  is  figured  on  Plate  11.,  Fig.  5. 

I  have  also  observed  a  leaf  agreeing  in  the  size  of  its  base  with  the 
scars  on  the  branches,  and  in  form  with  the  leaves  of  some  living 
species  of  Araucaria.   It  is  represented  at  Figure  6  of  the  same  Plate. 

2.  Arauoabitss  Phillipsh,  «p.  nov.    Plate  II.  Figs.  7-9. 

Scales  from  the  centre  of  the  cone  cuneate,  nearly  as  broad  as  long, 
lower  scale  thickish  throughout,  without  membranous  wings. 

"  Winged  seed,"  Phillips'  Geology  of  Yorkshire,  ed.  I.  (1829), 
p.  190,  plate  X,  fig.  5. 

Locality, — Inferior  Oolite  or  Lower  Calcareous  Sandstone  dhales 
(Phillips)  of  Yorkshire. 

Professor  Phillips  observed  these  scales  in  the  beds  at  Haibum 
Wyke.  He  was  evidently  unable  to  determine  to  his  own  satis- 
fJEuition  what  they  were,  and  so  modified  his  first  suggestion  that 
they  were  probably  the  seeds  of  Cycadites,  at  page  160,  to  the  more 
general  designation,  "  Winged  seed,"  at  page  190. 

When  I  detected  the  species  just  described  in  the  Oxford  Museum, 
Prof.  Phillips  drew  my  attention  to  the  similar  organisms  from  York- 
shire. They  are  smsJler  in  size  than  the  species  just  described, 
being  from  six  to  eight  lines  long  by  about  six  lines  broad.  The 
structure  of  the  scale,  with  its  single  median  seed,  although  not  so 
clearly  exhibited  as  in  the  casts  of  specimens  in  the  Stonesfield 
slate,  is  sufficient  to  show,  without  any  doubt,  that  it  is  an  Aran- 
carian  scale.  Additional  evidence  confirming  this  opinion  is  ob- 
tained from  a  fragment  of  a  cone  in  the  collection  of  Prof.  William- 
son, of  Manchester,  and  which  he  has  been  good  enough  to  let  me 
bave  for  the  purpose  of  figuring  it  This  specimen  (Fig.  7)  is 
a  portion  of  a  rubbed  cone,  impeifect  at  both  extremities,  with  the 
scales  abraded  to  near  the  axis,  showing  the  cavities  which  held  the 
seeds,  and  these  are  filled  on  one  side  of  the  cone  with  carbonate  of  lime, 
which  takes  the  form  of  the  seed  it  has  replaced.  Each  scale  bears  a 
single  seed,  as  in  Araucariay  and  the  size  of  the  scale  and  the  seed  cor- 
responds with  that  seen  in  the  detached  scales.  As  this  fragment  is 
from  the  same  deposit  as  the  scales,  it  may  fairly  be  concluded  that 
it  is  the  cone  of  Araucarites  Phillipsii.  It  shows  it  to  have  been 
smaller,  more  cylindrical,  and  to  have  been  composed  of  smaller, 
shorter,  and  more  broadly  cuneate  scales  than  A.  sphcBrocarpus, 
Carr.,  found  in  beds  of  the  same  age  at  Bruton,  Somersetshire. 

Professor  Phillips  figures  the  apex  of  the  scale  terminating  in  a 
single  short  apiculns.  I  have  not  been  able  to  detect  this,  but  the 
mineral  condition  of  the  specimens,  and  the  shale  in  which  they  are 
preserved,  make  it  difficult  to  determine  clearly  minute  points  in 
their  structure.  It  is  probable  from  the  apparent  absence  of  the 
double  apiculus  to  the  scales,  and  the  want  of  the  membranous  wings, 
that  this  species  may  belong  to  the  section  of  the  genus  named 
Colymbeiahj  Salisbury,  and  confined  among  living  plants  to  the 
species  inhabiting  South  America. 
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kiioir»  feom  Aa  i«iiiiiiM  of  frate  ftTJrtwiOft  oCfimqpeoM  of 

J  wwwrw  in  the  Seeonday  loda  rf  feilaiiL  OlieCheteoeooi^lrMi- 
«vitai  J%yiba|fbrJiiitii,  Chm,  from  iiie  Wedifln,  and  flie  odwn 
OfiStt^  €Cia  undeioribai  and  afipaimiiij  losft^  IniI  dataWBed  Iqf 
Boketi  Brown,  ficom  Oe  Pmbeok,  one  ^  Awdiis  Ohor^  fioni  Aa 
fltaMMdihto;  and  two  ^  iytorocaiyi,  Owar,,  wmi  A,  FUU^f&S, 

Bimoiggna  Qiasmmif  9.  novw,    Flato  1^  l%ik  7»  & 
Obna  <yval»  aoakia  frflKjItt  Aa  liKHnboidal  apas,  mooHi,  ~ 
in  Ilia  ateta^  hmteOan  daep;  leamea  nkata» 
^aandiingalaar  in  ■ontion,  anangad  apiia&y  on  flia  tmnak*    a 
Jaiaiti!y,r--fha- Qanlt  of  BniUiia  jaJiiy,  near  ItaBwaionab 
Ifar  flna  aeoond  Britiah  Qiaiaoaoiia  apeoiea  of  SmmVim  I  an  In* 
daUad  to  J.  S.  Ckodner,  Boq.,  wlioae  leoeaiciifla  ni  tlMGanll  of 
SUkaakma  I  daaiie  to  aolmowladse  Inr  aaMoJalinir  liia  name  wifli 
ftaapaoiBiL 

Avf«]ffi>-llie  leniaiUUa  1«a^ 
are  lofaaamitid  ly  ligmaa  U-IS  <rf  Plate  IL  are  plaoed  fiiare  wifll 
ftn  -viaw  of  alioltnig  infofmation  re^puding  iiienk,  lafliar  than  te  Aa 
pncpoM  of  adcBiig  nanea  and  daaof^plbiiay  wfaioh  mean  nofliin|^  to 
fta  alreadf  long  Met  of  nnaeMiin  olyiMslB  tbat  ooonr  in  evaiy  annna- 
laftion  of  foflaQ  plants.  Both  forma — ^(ihat  of  Figore  11,  but  espeoiaU  j 
tliat  represented  by  Figares  12  and  13 — are  very  remarkable,  and 
easily  recognisable.  It  wonld  specially  help  to  a  satisfactory  deter- 
mination of  the  true  nature  if  either  foliage  or  fruit  could  be  found 
asBOciated  with  them. 

EXPLANATION  OF  PLATES  I.  and  U.— Plate  I. 
Fie.  1.  PiniUi  Leekinhfi,  Cair. 

2.  Section  of  the  same  throngli  the  axis ;  the  scales  and  the  seeds.    The  section 
IS  not  oontmned  to  the  base  of  the  cone,  the  lower  and  lighter  coloured 
portion  being  firactored. 
a.  A  scale  with  two  seeds  at  the  base. 

4.  A  portion  of  tiie  base  of  the  cone  seen  from  below,  and  exhibiting  the  remains 

of  the  supporting  branch. 

5.  Section  of  one  of  the  seeds  considerably  magnified,  showing  the  embryo,  in 

the  middle  of  tilie  albumen,  witii  the  diyision  of  the  Co^ledons. 

6.  Section  of  a  seed  of  Fmua  Cednuj  Linn.,  for  comparison  witn  Fig.  6.    From 

Bichaid. 

7.  Cone  of  Stquoiitet  Oardn$riy  Carr. 

8.  Fragment  of  a  branch  of  the  same. 

9.  Cone  of  FiniUt  graeilU,  Carr. 

Plate  II. 
Fio.  1.  Cast  of  the  fragment  of  a  cone  of  AraueariUt  Brodiei,  Carr.,  with  a  portion 
of  the  supporting  branch. 
2,  3,  and  4.  Scales  of  the  same ;  the  latter  two  exhibiting  the  double  nature  of 

the  apex. 
6.  The  cast  of  a  fragment  of  a  branch,  and 

6.  A  leal  probably,  oelonging  to  the  same  species. 

7.  Boiled  fragment  of  AraueariU*  FhiUipriif  Carr.,  showing  the  single  seed  in 

each  soue. 
8   and  9.  Scales  of  the  same  species. 

10.  Cone  of  Pinites  d&prfiuutj  Carr. 

11.  Branch  from  the  Oxford  Clay  of  Chippenham,  Cambridgeshire. 

12  and  13.  Branches  fix>m  the  Oxfwd  Clay  of  Christian  Malford,  Wiltshire. 
12  from  the  collection  of  Wm.  Cunmngton,  Esq.,  F.Q.S. ;  13  from  the 
British  Museum. 
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IL — SuooEflnoNS  A8  TO  GxoLoaiOAL  Tin. 
By  J.  Clifton  Wabd,  F.O.S.,  of  the  Qeologioal  Snrrej  of  Englind  and  Wales. 

UT  a  few  years  tmoe  geologists  were  in  the  habit  of  drawixiig 


B 


largely  f^m  the  Bank  of  time,  and  the  more  they  drew  the 
greater  was  the  supply  they  seemed  to  want»  till  at  last  die  thought 
seemed  to  come  quite  natural  to  them  that  the  supply  indeed  was 
inexhaustible.  Quite  lately,  however,  these  time-speculators  have 
had  it  suggested  to  them  that  there  is  a  limit  to  the  supply,  and  that 
the  countless  ages  on  which  they  have  depended  seem  to  be  very 
probably  but  some  one  hundred  millions  of  years,  and  untold  ages 
to  be  i^koned  by  telling  numerals. 

Just  as,  however,  it  would  be  doubtless  a  fiBtult  in  geologists  to 
look  up  to  mathematicians  as  infiallible  in  the  results  at  which  they 
arrive  regarding  geological  phenomena,  so  is  it  unwise  to  accept  for 
granted  the  explanation  of  like  phenomena  from  a  cosmical  point  of 
view  without  first  putting  it  to  every  possible  geological  test.  Now 
Ifr.  CroU  has  very  clearly  shown  that  240,000  years  ago  our  earth 
was  so  situated  as  regards  the  eccentricity  of  its  orbit,,  and  the  posi- 
tion of  its  northern  hemisphere  during  the  summer  and  winter  sol- 
stices, as  gradually  to  bring  on  a  glacial  climate,  lasting  until  some 
80,000  years  ago,  though  having  two  or  more  warm  periods  included 
within  this  term  of  160,000  years. 

Can  any  geological  facts  be  brought  forward  to  test  this  theory  ? 

Now  it  seems  to  me  that  there  are  but  two  classes  of  facts  which 
can  be  of  use  in  such  an  investigation,  viz. : — 

1st.  The  building  up,  or  wearing  away  and  deposition^  of  solid 
materiaL 

2nd.  The  rising,  or  falling,  of  the  earth's  crust 

Under  the  first  class  of  facts — 1st.  Building  up.  Suppose  a  Coral- 
reef  1000  feet  in  thickness  to  be  formed  on  a  spot  where  the  re- 
frigerating effects  of  the  glacial  climate  must  have  prevented  the 
existence  of  reef-builders  during  that  epoch,  and  that  such  reef  pre-  - 
sents  every  appesirance  of  continuity  of  growth ;  then,  provided  we 
can  form  an  estimate  of  the  average  growth  of  such  a  reef  under 
fiftvourable  conditions,  the  Uast  time  required  may  be  calculated :  for 
instance,  taking  one  foot  per  century  as  the  rate  of  increase  in 
vertical  height,  a  reef  1000  feet  in  thickness  would  take  at  the  least 
100,000  years  in  forming,  and  we  should  conclude  that  the  Glacial 
period  must  have  ended  not  Zeaa  than  100,000  years  ago. 

2nd.  Wearing  away  and  deposition. — Sand  and  clay  to  a  thickness 
of  some  60  feet  is  found  lying  upon  Glacial  Drift,  or  suirounding  and 
partly  overlapping  mounds  of  such  drift,  as,  for  example,  in  the 
neighbourhood  of  York.  In  the  artificial  process  of  warping,  each 
tide  not  unfrequentlv  deposits  about  l-12th  of  an  inch  of  fresh  soil. 
If  comparisons  could  be  made  between  the  natural  and  artificial 
methods  of  warping,  the  difference  in  area  being  allowed  for  in  the 
two  cases,  some  sort  of  conclusion  might  be  arrived  at  as  to  the 
length  of  time  that  the  materials  for  60  feet  of  warp  took  in  being 
denuded  from  one  spot  and  deposited  m  another,  su(m  a  period  being 
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Httdagr,  otlBSng  eadi  leef  70  Ibet  Udok,  and  taldkig  4ie  upwart 
growHi  as  one  foot  per  centnTj,  has  estimated  the  period  for  the 
growth  of  one  reef  as  7000,  and  for  the  whole  Peninsula  as  70,000 
years,  supposing  the  oonditions  necessary  for  a  constant  increase  in 
height  of  ihe  reef  to  be  favourable. 

Dr.  Dana,  in  his  excellent  Manual,  divides  the  Post-Tertiary 
Period  into  the  following  Epochs:  —  Glacial  Epoch,  Champlain 
Epoch,  Terrace  Epoch. 

The  Glacial  Epoch  includes  tiie  true  Glacial  Drift,  a  deposit  due 
to  a  vast  spread  of  land-ice  reaching  down  to  the  latitude  of  39^,  the 
epoch  being  one,  Dr.  Dana  considers,  of  high  latitude  elevation. 

A  partial  subsidence  of  the  country  brought  in  the  Champlain 
Epoch,  softening  the  climate,  melting  the  vast  ice-sheet,  swelling 
the  rivers,  and  causing  great  thicknesses  of  fresh-water  deposits  to 
be  formed  along  their  course  and  around  the  laige  lakes.  The  shells 
in  these  deposits  indicate  a  temperature  very  similar  to  the  present. 
During  the  Terrace  Epoch  the  land  was  again  gently  elevated,  the 
elevation  being  greater  in  high  latitudes — as  much  as  1000  feet  in  the 
extreme  north — and  lessening  southwards,  where  probably  the  up- 
ward movement  was  completely  lost ;  then  it  was  that  the  Champ- 
lain deposits  were  carved  into  terraces,  and  sea  beaches  left  high 
and  dry. 

But  to-  return  to  the  Glacial  Epoch :  if  North  America  was  clad 
with  one  universal  sheet  of  ice  down  to  the  parallel  of  39*^,  it  would  cer- 
tainly have  been  impossible  for  coral-animals  to  have  been  reef-building 

t  Example— The  marine  sheUi  at  an  eleyation  of  1400  feet  at  Moel  Tryfiten,  near 
Bangor ;  for  eren  if  the  h jpothenB  of  a  600  feet  &11  in  the  sea-leTel  be  tnie,  the  land 
■nut  have  been  noaed  800  feet)  giring  a  period  of  80,000  yean  at  the  rate  of  one  foot 
per  century. 
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only  9^  farther  south.  From  this  one  would  argue  either  that  the  reef- 
builders  of  Florida  began  their  work  before  the  Glacial  Epoch,  left 
it  off  as  the  climate  became  cold,  and  resumed  it  at  the  close  of  that 
period,  or  that  the  whole  structure  was  of  Post-glacial  age.  If  the 
former  was  the  case,  it  would  seem  probable  Uiat  there  might  be 
some  indication  of  it,  either  in  a  change  of  species,  or  in  some  more 
or  less  marked  break  in  the  structure  of  the  Peninsula.  I  believe 
there  is  no  such  indication ;  therefore  the  evidence  would  lead  one  to 
oonclude  the  whole  structure  to  be  Post-glacial,  and  we  have  already 
seen  that  probably  the  work  cannot  have  taken  le9S  than  70,000  years. 
But  if  the  cold  of  the  Glacial  Epoch  could  arrest  the  labour  of 
the  reef-builders  at  this  particular  part,  it  probably  had  a  similar 
effect  upon  other  parts  likewise.  The  sheet  of  ice  upon  Greenland 
is  acknowledged  to  have  a  great  effect  in  cooling  our  climate  at  the 
present  time ;  its  removed  would  have,  as  Mr.  Croll  says,^  quite  a 
"magical  effect  upon  the  entire  northern  hemisphere:"  imagine, 
then,  the  power  that  a  sheet  of  ice  occupying  the  greater  part  of  the 
northern  hemisphere  would  have  in  cooling  those  portions  of  the 
globe  immediately  south  of  it.  There  is,  however,  another  point  to 
be  oonsidered,  viz.,  that  according  to  Mr.  Croll*s  theory  the  causes 
which  would  in  the  northern  hemisphere  produce  an  extremely 
cold  climate,  would  in  the  southern  produce  a  proportionally 
hot  one;  the  hot  southern  hemisphere,  however,  would  have  its 
climate  more  influenced  by  the  cold  of  the  northern,  than  the  northern 
would  have  its  cold  climate  affected  by  the  heat  of  the  southern  ; — 
therefore  the  heat  would  have  to  retreat  as  it  were  before  the  cold, 
and  the  probability  is  that  instead  of  the  hottest  part  of  our  globe 
being  situated  around  the  equator,  it  would  lie  considerably  south  of 
it.  In  this  way  the  two  isotherms  of  68°,  which  are  the  limits  of 
reef-builders  at  the  present  day,  would  be  carried  considerably  south 
of  their  present  position,  and  Coral-reefs  would  then  probably  only 
be  in  process  of  formation  south  of  the  equator.  But  do  not  Coral- 
islands  in  mid-ocean,  with  deep  water  all  around,  indicate  a  oon- 
tinidty  of  upward  growth  ?  For  suppose  an  island  in  the  Pacific 
north  of  the  equator,  rising  1000  feet  above  the  sea,  to  be  encircled 
by  a  reef ;  if  the  land  sink  at  the  same  rate  as  the  corals  can  build, 
say  one  foot  per  century,  the  reef  will  grow  upwards,  the  island 
lessening  in  diameter.  But  now  suppose  a  Glacial  climate  in  the 
northern  hemisphere  to  come  on  and  seriously  to  affect  the  reef- 
builders,  they  must  of  necessity  die  off,  migration  being  impossible 
by  reason  of  the  deep  surrounding  sea.  The  subsidence  of  the  land, 
however,  would  probably  continue,  and  when  the  cold  was  over  and 
the  reef-builders  might  have  found  it  possible  to  continue  their  work, 
there  would  be  no  means  for  them  to  gain  the  shores,  and  the  island 
would  go  down  without  leaving  an  atoll  behind  as  tombstone  to  mark 
the  spot  of  its  watery  grave. 

Supposing,  then,  the  Glacial  climate  had  a  marked  effect  upon 
the  reef-bmlders  north  of  the  equator,  it  would  be  impossible  for 
any  of  the  reefs  we  now  see  in  that  region,  surrounding  or  taking 
^  Article  in  Philosophical  Magazine  for  Noyember,  1868. 
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g  reef;  bat  owing  to  the  great  depth  of  ooeau  which  would 
now  separate  Q  from  H  no  reef-bmldera  oould  find  their  way  to  the 
iaUcd  Q,  which  would,  although  other  oonditions  were  favourable, 
be  withoat  a  reef  of  any  kind ;  and  in  some  instances  it  might  be 
the  caee  that  the  reef  4  would  not  be  able  on  account  of  the  deep 
water  to  wrap  round  the  north  side  bf  the  sinkmg  island,  and  in  this 
way  some  of  the  strange  fonus  of  reefs  may  be  oooasioned.  The 
line  E  F  repreeents  the  sea-level  as  it  now  is  after  a  lapse  of  60,000 
years,  the  distanoe  x'g'  representing  800  feet  in  vertical  height.  We 
should  thus  expect  to  find  in  the  Coral  regions  north  of  the  equator 
Bome  islands  without  reefs  of  any  kind,  others  with  encircling  reefs,  or 
atolls  of  no  very  great  thioknese,  and  therefore  small  size.'  This 
view  is  somewhat  confirmed  by  the  fact  tiiat  the  atolls  of  the  Pacific 
"  diminish  towards  the  equator  and  disappear  mostly  north  of  it;"* 
and  I  believe  I  am  correct  in  stating  that  the  thickett  reefs,  so  far  as 
can  be  ascertained  with  any  accuracy,  occnr  mostly  south  of  the 
equator.  Dana  eetimatee  the  whole  subsidence  in  the  Faoifio  area 
to  be  not  less  than  6000  feet,  and  adds,*  "  It  is  probable  that  this 
sinking  began  in  the  Post-tertiary  period."  Now,  since  it  seems 
likely  that  the  general  rate  of  subsidenoe  cannot  be  much  more  than 
a  fbot  per  oentuiy,  in  order  that  the  corals  may  keep  pace  with  it, 
the  aiiJdng  of  this  6000  feet  of  land  would  take  600,000  years, 

>  Of  conne  the  tMcker  a  net  it  ths  lamr  will  be  the  area  wliich  it  inelndei.  If 
Dsnrin'*  chart  of  Coral-Boclu  b«  refeiTed  to,  it  will  there  bs  leea  that  north  of  10" 
Dorth  lat.,  there  ire  bnt  one  or  two  amall  atoUi,  while  in  the  aoathem  hamifphers 
tfaef  extend  in  BUM  M  braa  the  parallel  of  2£°. 

1  Duu'i  Maiuul  of  Geology,  p,  GST. 
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going  far  beyond  Mr.  Cioll's  Glacial  period ;  and  it  aeems  to  me 
Torj  possible  that  the  subsidenoe  oommenced  long  before  the  Poat- 
tertiary,  the  oontinent  about  the  commenoement  of  the  Qlacial  Epooh 
having  reached  a  condition  somewhat  similar  to  that  represented  in 
the  figore  where  the  highest  point  might  be  some  8000  feet. 

The  following  is  an  actoal  example  of  the  wearing  away  of  solid 
materials  since  a  given  period.  The  Falls  of  Niagara  have  been  oat 
back  at  least  six  miles  since  the  Champlain  Epoch,  for  lake-deposita 
formed  by  the  old  extension  of  Lake  Ontario,  and  containing  similar 
shells  to  those  now  living  near  the  entrance  of  the  lake,  are  found 
both  at  QoAt  Island  and  on  either  side  of  the  gorge  near  the  whirl- 
pool ;  six  miles  then  at  least  of  the  gorge  have  been  excavated  sinoo 
the  formation  of  these  deposits.  Dana  says,^  **  Taking  the  rate  at  one 
foot  a  year,  the  six  miles  will  have  required  over  34,000  years ;  if  at 
one  inch  a  year — which  is  84  feet  a  centuiy — 380,000  years."  The 
former  was  Sir  Charles  Lydl's  estimate,  which,  if  considered  too 
great,  is  probably  outdone  in  the  other  extreme  of  one  inch  a  year ; 
if,  however,  we  take  the  mean  of  these  two  estimates,  namely,  six 
inches  a  year,  the  time  would  then  be  62,000  years  since  the  probable 
dose  of  uie  Champlain  Epoch. 

Gbing  still  further  north  in  the  same  quarter  of  the  globe,  raised 
beaches  of  Champlain  Epooh  age  are  found  in  the  Arctic  regions  at 
an  elevation  of  1000  feet  above  the  sea ;'  if  it  be  not  far  from  the 
truth  that  the  probable  average  rate  of  elevation  as  well  as  depres«' 
sion  is  about  one  foot  per  oentuiy,  then  100,000  years  would  seem 
to  have  elapsed  since  the  Champlain  Epoch,  instead  of  some  60,000 
as  just  estimated.  But  is  there  any  good  reason  to  think  that  the 
average  rate  of  continental  elevation  (I  speak  not  of  local  and 
paroxysmal  elevations  connected  with  volcanic  phenomena)  is  the 
same  as  that  of  depression  ?  It  seems  to  me  probably  not ;  for  take 
the  case  of  the  west  coast  of  South  America,  which  has  undergone 
within  comparatively  modem  times  an  elevation  of  at  least  1200  feet ; 
if  we  suppose  that  the  elevation  of  one  large  tract  is  connected  with 
the  subsidence  of  a  neighbouring  tract,  and  we  take  into  oonsidere^ 
tion  that  for  the  most  part  the  highest  portions  of  continents  face  the 
largest  seas,  and  are  generally  not  far  removed  from  the  coast  line,' 
then  iQ  the  case  of  South  America,  for  instance,  we  see  why  the 
Andes  on  the  west  coast  should  be  at  a  greater  elevation  than  those 
ranges  on  the  east  of  the  same  continent.  Inasmuch  also  as  the  tract 
over  which  elevation  has  taken  place  is  fietr  less  than  that  over  which 
subsidence  has  been  going  on  (supposing  elevation  on  a  large  scale 
to  be  due  to  the  sinking  of  certain  portions  and  tbe  squeezing  up  of 
the  portion  between  them),  it  follows  that  the  elevatory  force  having 
to  act  within  narrow  limits  will  produce  a  greater  upward  effect  than 
the  subsiding  force,  acting  over  a  larger  area,  will  produce  in  a  down- 
ward direction.  Thus,  supposing  the  subsidence  of  the  great  Pacific 
area  to  be  connected  with  the  elevation  of  South  America,  it  might 

1  Maniud  of  Geology,  p.  590.  *  Dana'i  Manual,  p.  551. 

3  Dana's  Manual  of  Geology,  p.  781. 
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be  that  whUe  the  former  sank  some  6000  feet,  the  latter  would  rise 
•omo  13,000.  Sea-areas  are  for  the  moat  part  areas  of  liopression, 
uvd  land-areAS  those  of  elevation,  but  the  proportion  of  water  to  dry 
land  is  as  eight  to  three  :  consequently  elevating  force  ifi  con&iod  to 
less  than  half  the  space  of  depreRsin^  force  ;  therefore  it  ought  to  act 
through  more  than  twice  the  height.  If  suoh  a  theory  bo  at  all 
correct,  then  the  case  of  a  1000  feet  elevatioii  in  the  Arctic  regions 
BiQce  the  Champlain  Epoch  might  be  accomplished  in  some  50,000 

It  thus  Beem§  that  the  Goral-reefe  of  Florida  probably  took  not  leea 
than  70,000  years  in  forming,  their  commenoement  dating  from  soon 
after  the  close  of  the  Glacial  Epoch ;  that  the  Niagara  gorge  may 
have  taken  some  00,000  yeara  in  being  out  out  since  the  otoae  of  the 
ChampI^  Epoch  of  North  America ;  that  the  elevation  of  the 
bcaohefi  belonging  to  the  Champlain  Epoch  in  the  Arctic  regions  may 
have  been  accomplished  in  aome  50,000  years  ;  and  that  the  elevation 
of  the  Glacial-marine  deposits  of  Itloel  Tryiaen  to  the  height  of  1400 
feet  may  have  taken  some  70,000  years. 

I  regard  the  foregoing  esamplee  aa  very  rough  indications  of  the 
method  that  will  probably  have  to  be  pursued  by  geologists  to  test 
the  periods  of  geological  time  ae  deduced  from  cosmical  causes. 


m. — NoTK  oir  TBX  Pu8&aK  OF  TBI  Bed  Ce&lk  or  Spxbtok  into 

AH  UXDrHLYDIQ  ClAT-BZD. 
'  By  C.  J.  A.  Uina,  Em. 

rS  aocnmpanying  section  Tepresents  the  passage  of  the  Bed 
Chalk,  of  Speeton,  into  an  underlying  bed  of  dark  slaty  clay. 
It  ezhibita  a  small  section,  which  was  visible  in  the  cliff  on  t^ 
Sonth  of  Speetou  Beck,  in  September  last 

In  Mr.  Jndd's  excellent  paper  on  the  Speeton  Clay,'  much  stress 
is  laid  on  tbe  pofition  of  the  supposed  hreak,  or  want  of  conformity, 
between  the  Upper  Cntaoeoos  and  the  Neocomian  strata  of  the 
SpeetoD  cliff,  while,  at  the  same  time,  it  is  freely  acknowledged 
tost  the  junction  of  the  two  formations  baa  not  been  observed. 

Now,  it  is  evident  from  the  ocoompanying  section  that  the  Bed 
Chalk  passes  quietly  downwards  into  a  d^k  coloured  clay.  And  it 
it  also  evident  that  this  dork  olay  must  represent,  from  its  position, 
dther  Gault  or  Lower  Qreensand. 

If  it  represents  the  Qanlt,  Mr.  Jndd's  suggestion  respecting  the 
poaition  of  the  supposed  break  in  the  Cretaceous  series  at  Speeton 
may  be  still  confirmed. 

If,  on  the  other  hand,  the  block  clay  represents  the  top  of  tlie 
Lower  Gveensand — as  is  not  unlikely — a  break  in  the  aeries  might 
ttill  be  luppoied  to  occur  at  the  base  of  a  representative   of  the 

Qnut.  Jour.  Oeol.  Soc. 
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"  Folkstona  beds  "  of  the  Lower  Greensand.  A  snppodtion  whidi 
howevor  well  it  would  suit  the  Tiews  of  the  preseat  writer,  future 
obaervation  must  decide. 


DBSCBIFTION  OF  CLIFT-BEtTFION  BERN  ON  THE  BOUTH  OF  BFSETOM  BECK. 
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'IV. — The  Lignitb  Bed  vkab  Capx  Town,  Soctu  Araici. 

Bf  JlHM    B.    OftKOOBT. 

K  T  the  commencement  of  the  present  year  Homo  considerable 
X.  XDtBTeat  was  excited  at  Cape  Town  through  the  announcement 
'flie  newspapers  that  cOiJ  hud  been  discovered  at  the  Capo,  and 
knoonced  by  reputed  competent  authorities  to  be  of  very  good 
jdity.  Very  soon  afterwards  it  was  reported,  however,  that  it 
(I  not  coal  but  peat,  or  lignite,  and  of  bad  quality ;  but  still  the 
mpapere  pereistedin  calling  it  "The  Goal  diggings."  I  beard  of 
I  discovery  on  ray  first  arrival  at  Cape  Town,  in  April  last,  and 
Iplved  to  visit  the  spot  at  the  first  opportunity.  In  the  meantime 
JHained  some  information,  and  also  the  'name  of  the  person  who 
■  euperintending  the  working,  and  on  April  24th  wont  to  the 
■pmuts  Station  on  the  Cape  Town  and  Wellington  Railway,  and 
l^ed  across  to  the  Joostenberg  workings,  about  five  miles  from 
I  station. 

I  found  CO  my  arrival  that  a  pit  had  been  sunk  to  the  depth  of 
|ibet  through  a  constant  seriee  of  sanda  and  clays,  apparently  of 
■iiary  age.  Whilst  I  was  there,  Mr.  Tbomus,  who  was  supers 
biiding  the  siuking,  most  obligingly  measured  and  gave  ms  the 
tious  thicknesses  of  the  different  beds,  whioh  I  subjoin :  these 
iK  published  some  tim>e  afterwards  in  the  newspapers  at  Cape 
wrn: — 

Fing  white  Mnd  „ 6 '  O' 

Black,  or  neulj  blaok,  laj  frikbla  tuditone,  highly  bitamiiioni  4    8 

Li^te I    2 

Black  hi^hty  bituminous  cUj _.„ J 

Soft  bluuh  und  I 

BInub  friable  landitone ,  2 

Lone  bloa  nnd  _ 3 

Mottled  bluiih  cUy 6 

Scduid  bloiah  ckjandmnd 7 

B«d  ochreoua  clay   S 

Wbite  and  yeUovish  mottled  pjpe-ckjr iS 

Brawn  clay,  like  fnller't  e«rth  6 

Bed  and  while  mottled  day  4 

Brown  cl  y,  like  fbller'i  earth  ..., S 

Bluish  clay  2 

Pniple  01  lUte-colonied  clay 1 

Blown  clay,  like  fuller"s  earth   2 

Bluiihclay  1 

Brown  liable  wndrtone S 

Porple  or  ilate-coloored  friable  ■aodrtone 2 

Chocolate-brawn  liable  landrtone 1 


Now  as  this  lignite  did  not  torn  out  to  be  ooal,  the  Cape  geologieta, 
ho  professed  to  have  much  knowledge  of  ooal-mining  as  well  as  of 
recything  else  relating  to  minerals,  suggested  to  dig  deeper  and 
i«>er  till  they  came  to  ooal ;  for  as  lignite  was  ooal  half-finished, 
1^  quit«  finished  was  certain  to  be  found  below.  To  go  deeper  is 
ifortanately  the  idea  with  many  persons  unaoqaaiuted  with  oool- 
jning  and  the  geologioal  age  of  rogki).    Now,  by  the  table  above. 


i 
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it  will  be  seen  that  80  feet  8  incheB  had  alread j  beea  simk  below 
the  lignite  and  no  ooal  had  yet  been  arriyed  at.  Mr.  Thomas 
told  me  that  he  thought  it  likely  he  would  soon  get  coal  before  he 
went  much  deeper.  I  told  him  positively  that  it  was  absolutely 
impossible  to  find  coal  anywhere  in  the  neighbourhood,  and  that  the 
Hgnite  was  a  true  Tertiary  lignite,  or  brown  coal,  and  in  it  I  had 
found  small  fragments  of  the  large  &n-like  leaves  of  the  palm, 
similar  to  those  m  the  Bovey  coal  in  Devonshire,  and  which  prove  i.*' 
to  be  of  Miocene,  or,  at  all  events,  of  Tertiary  age ;  and  then  the 
days  and  sands  evidently  belong  to  the  Tertiary  Epoch,  and  are 
ginular  to  our  English  deposits  of  pipe-days  and  Eocene  sands.  In 
the  bed  of  black  friable  sandstone,  4  feet  3  inches  in  thickness  (and 
yet  it  can  hardly  be  called  a  sandstone,  as  it  is  not  compact  enough), 
is  a  very  large  amount  of  a  viscid  petroleum-like  substance  which 
directly  overlies  the  lignite  bed,  and  the  black  bituminous  day  im- 
mediately below  it,  and  of  a  thickness  of  7  feet  1  inch.  I  suggested 
that  if  these  beds  were  of  any  extent  they  might  be  turned  to  account 
for  makmg  paraffin  or  some  other  oil,  and  used  for  burning ;  but 
ttien,  again,  it  must  be  borne  in  mind  that  there  is  no  fuel  but  wood 
in  the  district,  and  not  a  large  quantity  of  that,  so  that  some  of  the 
product  must  be  employed  to  continue  the  manufacture :  it  is  there- 
fore doubtful  if  such  an  undertaking  would  pay. 

In  returning  from  Joostenberg  I  stopped  at  the  DHIrban  Road 
Station,  where  I  heard  that  another  bed  of  lignite  existed :  this  is 
only  about  12^  miles  from  Cape  Town,  Joostenberg  being  about  40 
miles.  This  bed  is  about  one  mile  from  the  station :  here  I  found 
three  small  pits  nearly  full  of  water ;  the  lignite  appeared  very 
similar,  but  perhaps  in  a  little  thicker  beds  than  at  Joostenberg, 
with  the  same  variety  of  sands  and  clays,  or  nearly  so.  I  think  it 
may  possibly  be  a  continuation  of  the  deposit  at  Joostenberg,  though 
25  miles  distant 

Some  short  time  after  this  I  went  on  a  journey  up  the  country  and 
heard  nothing  more  of  the  "  Coal  diggings, "  till  I  accidently  saw  a 
notice  in  one  of  the  papers  that  the  works  bad  been  stopped, — and  that 
they  had  dug  29  feet  deeper  since  I  was  there,  and  then  abandoned 
them,  so  that  in  addition  to  the  beds  in  the  above  table  the  following 
have  to  be  added : — 

Tt,  ur. 

Brown  and  red  sandstone 9  0 

Brown  and  blue  sandstone    8  0 

Yellow  loose  sandy  rock  12  0 

29      0 
In  preyions  table 90    11 

Total 119    11 

In  concluding  this  notice,  I  may  just  draw  attention  to  the  con- 
duct of  the  newspaper  editors.  It  seems  that  the  English  Thnes 
quoted  or  received  notes  of  this  "  coal  venture,"  which  were  inserted 
as  a  paragraph.  After  the  speculation  had  been  abandoned,  t)^ 
Gape  papers  turned  round  on  the  Times  with  a  paragraph  headeu 
<<  Sold  again.     The  London  Tirnes  of  such  a  date,  etc.,  says  that  a 
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OOAt-minfl  has  been  (lis(.-ov(?rt"l  iiour  Cups  Tuivn,  otn."  If  1)10  Hapa 
■ikiiAlBmnKwa  inn  u  jikUobIh  M  tb*  3W1  tnd  othar  Lond^ 
m"K  Aw  wDtfd  not  be  to  nKJ^  "towe'i  &Mt«"  M  tlwOkp». 


" ¥'-— 1ftf4irt't  or  na  Qmoaou  Btrnnr  ov  Brau.    T0&.X  ' 

Vai  L    Amamr,  1868. 
nBDB-WlifiBtMoa  DOntaiaB  aniioilkiieoufl  uotea  and  obsorvatioiu 

X     MM*  bx  OOoNl  of  the  Q«Dlo^oal   Survey  of  India. 

'  :Aal  m^Okmdm.     Mr.  W.,T.  BUnford,  F.Q.8.,  having  been  en- 

^■■id  i»  OTiwinilig  iMtt*  anl  mm  11  discovered  in  the  noighourhood 


•  a  np)rt  on  the  prospects  of  the  coo]  being 
B9  ■(■tn  tluk(  altltough  one  fieum  is  very  pro- 
bWMMvdl  !■  iMoessary  before  a  decisive  opinion 
MM  Bw  ■■Muu  Buon  uiu  nujooti 
'Bfc'QUDMBi  Md>  tbat  bon^  Iutb  beoa  ouriad  oat  olow  to  tbo 
^mmvt  Qfcanih,  wd  hw  prorod  ttie  uutaooe  of  ooul,  abort  Sit 
4taAas  in  duofciuH.  Ua  wal  w  aaid  to  ba  Jiar4,  bat  m  no  Wal^ 
k  iMa  vat  bean  aiade,  tti  qnali^  ia  anknown. 

OoMmear  Ifagjmr. — Hr.  Blaaford  reporte  oa  the  likelihood  of  ooal 
being  found  near  Nagpnr.  Although  it  is  probable  that  the  sand- 
■tonee  developed  in  the  neighbourhood  belong  to  the  Indian  coal- 
bearing  Hriea,  yet  he  has  been  nnable  to  obtain  any  indications 

Bj  far  the  greater  portion  of  the  beda  of  this  series  in  Nagpur 
an  concealed  by  thick  alluvial  soil,  and  it  is  therefore  impossibTe  to 
my  whether  ooal  exista  beneath  it,  or  not  Mr.  Blanford,  however, 
points  out  a  few  localities  where  its  presence  is  just  possible,  in 
OTder  that,  if  odviaabla,  borings  may  be  made  to  determine  the 
question. 

Ototogieal  Notes  on  the  Sural  CoUeetorate,  (Bombay  Pretidency). — 
Mr.  A,  B,  Wynne,  F.Q.S.,  gives  a  general  aooonnt  of  the  Fhysioal 
flBatnres  and  of  the  formations  oonstituting  this  Golledtorate,  and  he 
tben  famishes  some  detailed  notes  on  the  rocks  in  various  localities. 

Taken  generally  the  district  may  be  described  as  flat,  with  isolated 
hills  on  the  south,  and  border^  on  the  east  by  a  hilly  and 
jnngly  tract 

^Die  formations  which  occur  are — 

1>.u.«.i  ( CottOT  ioil. 

"***"'  i  AUarinm  and  riTer-bedi. 
TertiuT    Nmnmnlitie 
t  Trap. 

Hie   trap-beds  consist  of   many  varieties,   ranging  from   solid 
basaltic  trap  to  soft  shaly-looking  amygdaloid,  the  variously  sized 
oiTitiee  of  which  are  filled  with  EeoUtes  of  different  kinds,  and 
aometimes  by  transparent  or  amethystine  quartz. 
Beating  unoonfonuably  upon  the  traps  is  to  be  seen  a  series  of 
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bard  lateritic  femiginous  rockSy  coarse  oouglomerates,  doll  yellow 
earthy  limestones,  sandy  and  olayey  beds ;  many  of  them  highly 
fossiliferousy  some  largely  made  up  of  Nmnmulites,  others  of  ^ba 
separated  valves  of  BcdanidtB,  with  teeth  of  sharks,  fragments  of  the 
carapaces  of  turtles,  and  bones  as  yet  undetermined.  From  the 
evidence  of  the  fossils,  a  '  Parisien '  age  has  been  assigned,  by  Dr. 
Stoliczka,  to  this  series  of  beds.  Sections  of  these  Nummolitic  beds, 
from  one  to  three  hundred  feet  in  thickness,  may  be  seen  in  many 
of  the  streams. 

The  alluvium  is  almost  universally  composed  of  a  fine  light- 
coloured  argillaceous  loam,  seldom  pebbly  or  gravelly,  and  always 
formed  from  the  decomposition  of  the  local  rocks. 

The  cotton  soil  covers  the  alluvium  over  many  large  tracts  of  the 
country.  It  is  often  of  considerable  depth,  presenting  the  usual 
desiccation  cracks,  but  without  any  circumstances  to  throw  ad- 
ditional light  upon  its  source  or  formation.  It  seems  in  this  country 
at  least  to  result  from  the  decomposition  of  an  alluvium  largely 
made  up  of  trappean  materials. 

Cretaceous  Cephalopoda  of  South  India, — Dr.  F.  Stoliczka  records 
some  recent  observations  which  must  be  considered  as  a  supplement 
to  his  volume  on  the  Cephalopoda,  already  published.  No  fredi 
materials  have  been  procured,  but  from  his  having  had  last  year  the 
opportunity  of  examining,  in  London,  Professor  E.  Forbes'  original 
collection,  made  by  Messrs.  Kaye  and  Cunliffe,  and  also  in  different 
European  Museums  a  large  number  of  other  species,  with  which 
Indian  Cephalopoda  have  respectively  been  identified,  new  light  has 
been  thrown  on  some  of  the  species,  and  som^  alterations  in  the 
names,  etc.,  rendered  necessary. 


II. — The  Jherria  Coal-Fikld. 


By   Thbodobb  Hughes,  Absoc.  B.S.M.,  F.G.S.,  [Mem.  OeoL  Surrey,  India, 

Vol.  V.  Art.  4.] 

THIS  memoir  is  confined  chiefly  to  a  detailed  description  of  the 
physical  aspect  and  geologiccd  history  of  an  ai'ea  of  not  less  than 
two  hundred  square  miles,  and  which  has  been  termed  the  Jherria 
Coal-field.  It  occurs  a  few  miles  south  and  south-east  of  Parisn&th, 
one  of  the  highest  mountains  in  Bengal.  The  field  commences  at  a 
distance  of  about  170  miles  from  Calcutta,  and  extends  in  an  east 
and  west  direction  about  eighteen  miles,  its  greatest  breadth,  in  a 
line  north  and  south,  being  about  ten  miles. 

The  character  of  the  ground  is  generally  flat,  and  nowhere  rises 
into  undulating  scenery ;  it  is  rocky,  and  covered  by  a  very  slight 
amount  of  soil,  so  that  cultivation  is  not  extensively  practised. 

Two  series  of  beds  are  developed  in  the  district,  the  lower,  the 
Talchir ;  the  upper,  the  Damuda ;  comprising  a  total  thickness  of 
6,800  feet  of  strata,  and  forming  a  basin,  the  beds  usually  dipping 
at  right  angles  away  from  tbe  boundary,  at  varying  amounts, 
towards  a  common  centre  of  depression. 

The  Talchir  series  consists  of  a  Boulder-bed,  and  above  it  flaggy 
green  shales  and  mammillated  sandstones. 
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The  IkkmCydM  series^  which  has  three  sah-divisions,  is  characterised 
hy  its  oontaining  coal.  The  bottom  beds  consist  of  felspathic  grits, 
sandstone  with  seams  of  coal,  carbonaceous  shales,  conglomerates, 
etc ;  then  come  carbonaceous  shales  with  ironstones,  forming  the 
middle  sub-division;  and  at  the  top,  thick-bedded,  and  yellow 
slightly  calcareous  sandstones.  With  the  exception  of  the  middle 
sab-division,  coal  occurs  at  all  depths  in  the  Damiida  series. 

The  Boulder-bed  of  the  Talcfair  series,  which  is,  more  properly 
speaking,  a  coarse  conglomerate,  consists  mainly  of  masses  of  gneiss 
and  quartz,  of  about  one  foot  in  length  and  three  to  six  inches  in 
breadth,  imbedded  in  a  matrix  varying  in  texture  from  a  coarse- 
grained sandstone  to  the  finest  silt.  One  is  apt,  at  a  first  glance,  to 
attribute  to  the  agency  of  ice  a  share  in  the  transportation  of  the 
laiger  blocks.  But  the  author  states  that  on  examining  the  evidence 
he  can  find  none  to  justify  such  an  hypothesis.  No  scratchings  or 
groovings  occurred  on  any  of  the  stones,  nor  have  they  been  derived 
from  any  very  distant  source.  The  laiger  blocks  sometimes  retain 
the  primitive  form  in  which  they  were  broken  off  from  the  parent 
mass.  A  recent  visit  to  the  Straits  Settlements  led  the  author  to 
condnde  that  the  beach  deposit  which  is  forming  there  at  the  pre- 
sent time  is  analogous  to  the  so-called  Boulder-bed. 

No  coal  has  as  yet  been  discovered  in  the  Talchirs.  In  the  Damuda 
series  the  coal-seams  appear  to  be  very  irregular,  and  to  vary  much 
in  thickness.  In  the  upper  sub-division  there  is  a  general  tendency 
to  ignition  in  all  the  coal  seams,  owing,  most  probably,  to  tlie  pre- 
sence in  them  of  iron  pyrites,  which  gives  rise  to  spontaneous  com- 
bustion. Metamorpliism  is  produced  in  the  shales  either  above  or 
below,  and  it  is  of  a  varied  character.  Sometimes  the  l^eds  become 
like  well-burnt  bricks,  or  obtain  a  rough  vesicular  appearance. 

A  caking  variety  of  coal  is  procured  at  one  locality,  which  more- 
over gives  out  a  copious  supply  of  gas,  burning  with  a  rich  yellowish 
white  carburetted  flame. 

Many  seams  are  much  injured  by  the  trap-dykes  which  ramify 
through  them  and  render  the  coal  useless.  In  one  instance  the  coal 
assumes  every  variety  of  form  and  texture,  passing  from  a  light 
vesicular  pumice-like  stone  through  all  the  intermediate  stages 
until  it  becomes  a  hard  dense  columnar  mass. 

The  seams  vary  in  thickness  from  a  few  inches  to  twenty  feet, 
and  more. 

The  quality  of  the  ironstones  is  very  poor,  and  they  are  so 
siliceous  that  even  the  native  Kummars  can  do  nothing  with  them. 

In  a  note,  appended  to  the  report  of  Mr.  Hughes,  Dr.  Oldham 
says,  that  if,  in  calculating  the  probable  quantity  of  coal  obtainable 
from  this  field,  we  take  twenty  feet  as  a  fair  average  thickness 
of  workable  coal — the  mean  of  all  the  sections  drawn  by  Mr 
Hughes — and  make  allowances  for  the  impersistence  of  the  beds 
by  supposing  that  they  will  extend  over  less  than  a  third  of  the 
area  of  the  field, — say  sixty  square  miles,  we  should  have  an  avail- 
able supply  of  coal  amounting  to  about  465  millions  of  cubic  yards, 
or,  rough  y,  tons. 


20  Rmewi — BigBhy*B  Tkesaurus  SUuricus. 

But  eyeiy  snoh  estimate  must  be  of  the  radeet  kind  possible  with 
reference  to  a  ooal-field,  in  whioh  not  a  single  pit  nas  yet  been 
sunk,  nor  a  single  opening  made. — H.B.W* 


L — Thvsaumts  Silubioxjs — ^Ths  Flora  utb  Fauva  of  thb 
SiLUBiAK  Pkbiod.  By  J.  J.  BiQSBT,  M.D.,  F^G.S.,  eto.,  eto. 
London,  186a    Van  Yooist    4to.  pp.  268.      [Second  Notioe.] 

(Continued from  the  Nievemker  Number^  /.  531.^ 

IN  his  iotroduction.  Dr.  Bigsby  gives  an  analysis  of  the  classes  Gasteropoda  and 
Echinodermata^  and  the  orders  TrUoffita  and  Braehiopoda  as  they  occur,  bodi 
in  itratigraphical  and  geographical  distribution  ; — space,  however,  entirely  forbids 
our  attempting  any  fresh  analysis  for  this  notice,  the  subjocts  being  so  p«^'fi^T. 
Under  the  hoid  Gasteropoda  in  the  introduction,  pp.  vii.-x.,  several  tables  are 
constructed;  that  on  p.  viL  gives  the  geographical  summary  of  species  for  the 
chi^areas  in  which  Silurian  life  is  known  ;-  -27  areas  are  given — 12  on  the  American 
Continent,  3  in  Britain  (England,  Ireland,  Wales),  9  European,  i  South  Austimliaii, 
I  Tasmanian,  and  i  for  North  India;  but  in  the  chief  and  detailed  summary,  pu  169^ 
in  the  body  of  the  Thesaurus,  43  areas  are  given~25  Americai^  ij  J^uropeaOa 
with  India,  Australia,  and  Tasmania  in  addition,  and  an  analvsis  of  all  the  genera 
(51)  and  895  species,  with  their  appaormces,  numbers,  and  habitationsL  The  taUe 
(B)  also  contaming  those  genera  having  the  greatest  ran^  in  time  and  qMce,  with 
the  number  of  species  in  each  and  number  of  ^countries  mhabited — show  a  kind  of 
analysis  that  mav  be  carried  to  an^  extent  The  result  of  one  line  for  the  Pieuro- 
tomaria  is,  itself  suggestive.  This  genus  contains  171  species,  and  they  are  dis- 
tributed over  34  large  countries  \the  fossiliferous  Silurian  area  of  Canaan  ahne  is 
70,000  square  mites].  This  dispersion  or  distribution  applies  to  all  the  51  geneia, 
and  species  belonging  to  the  class  Gasteropoda,  the  ratio  of  the  proportion  of  species 
in  each  genus,  and  the  different  degrees  of  distribution  being  due  to  li£e  habits, 
associated  faunae,  sea^bottom,  temperature,  locality,  etc.  The  Thesaurus  tells 
ns  that  18  genera  out  of  the  51  are  known  only  in,  and  each  confined  to  one 
district,  and  12  of  these  genera  possess  only  one  known  species  in  each,  and  7 
have  2  species  only ;  supposing  the  genera  to  be  well  established,  we  only  require 
further  research,  probably,  to  discover  many  other  species.  We  have,  nowever, 
much  doubt  as  to  the  value  of  such  genera  as  Calyptraa,  Ceritkium^  Delphinula^ 
Uttorina  t  Natiedla,  Pkasianella,  Rotella,  Siphonariay  occurring  in  the  Silurian 
rocks,  until  we  certahily  know  more  of  them,  and  it  is  amongst  such  that  theyiw 
forms,  above  named,  seem  to  occur.  We  mention  this  to  guard  against  drawing 
conclusions  hastily  upon  doubtful  determinations,  as  per  centage  in  generic  life  is 
of  importance  on  either  side,  and  leads  to  false  conclusions  upon  the  question  of 
first  appearance,  locality,  etc.,  as  propounded  in  the  7  doctrines  laid  down  in  the  in- 
troduction to  the  Thesaurus.  Particulars  are  given,  in  the  body  of  the  great  tables 
of  no  less  than  894  species  of  Gasteropoda.  I'he  increment  and  decrement  of  the 
Gasteropoda  in  time,  as  exhibited  over  lang^e  areas  through  their  physical  history 
and  mutations,  is  one  of  the  many  problems  which  the  Palaeontologist  is  con- 
stantly called  upon  to  investigate,  and  thus  to  account  for  the  '*  rise  and  decline," 
'*  first  appearance,'*  and  *' extinction  "  of  any  group.  Dr.  Bigsby,  at  p.  ix.  (table 
C),  points  out  in  8  subdivisions  of  the  Silurian  system,  the  rise,  culminating  point, 
and  decline  of  the  Silurian  Gasteropoda ; — their  extinction,  like  that  of  other 
groups,  which  really  took  place  at  the  close  of  the  Silurian  and  commencement 
of  Uie  Old  Red  Sandstone,  in  Britain,  is  a  problem  geologists  have  yet  to  solve. 
The  table  D,  on  p.  ix.,  is  too  important  to  be  passed  over ;  it  is,  as  the  author 
terms  it,  a  "  time  table "  of  all  the  Silurian  Gasteropoda,  showing  the  number  of 
species  in  each  genus  through  the  four  Silurian  stages,  and  if  the  .species  in  the 
work  may  all  be  relied  on,  opens  up  a  mode  of  time  and  space  analvsis  whereby 
any  known  area,  having  one  or  all  the  stages,  may  be  "censused."  That  this 
early  epoch  in  the  Earth^s  history  should  have  contained  so  great  an  assemblage 


-nd  i6So  tpedc)  occnpring  Ibe  rocluoi  DoleuIhaDfurty-foDrcouotiiei ;  74  genera 
tmi  icxn  species  an  pntaaniial,  and  46  of  these  7«  [so  cailed)  prinuirdal  gaiem 
Me  not  ItDoira  ^wre  this  itage.   Da  one  (so  ^  as  we  know)  of  the  335  caitr' 
yeciei,  lecnmiig  in  the  orcilTBig  Caradoc  of  any  eoanlry,  or  in  the  Trejit<«  beoM 
at  America — u^  according  to  the  Tbesanno,  we  arrive  at  the  &cl  that  "  a  pd-l 
noniia]  form  has  osuatiy  a  coosiderable  tenical  range  within  its  natiTe  na^  and  ' 
fita*  onlT ;"'  and  Banandc  and  Bicsby,  through  the  labours  of  Hall  and  Bilbigi,  \ 
Md  llw  Anwncsm  Palxoalologiati,  delcnuine  from  maieriali  now  cotUclcd  togelber 
Mtte  Thcsumis,  "  That  life  beean  earlier,  and  more  abniidaatly  ia  the  valley  of  the 
&.  Lawrence  and  Miiassippi  aan  in  Eorope."    This  we  may  qoalily,  bowerer, 
StiMgli  nc^tive  eyidratx,  aoia  want  of  more  complete  knowledge  of  ibe  extent 
Si  natniie  of  the  rocki  ooce  occapying  the  area  west  of  St.  David  t  Head  and  the 
EmIi  of  Ireland,  and,  indeed,  the  whole  bed  of  the  Atlantic,  and,  perhaps,  also 
■pBajr  of  Biscay, — for  doily  we  are  adding  new  (acts  connect nJ  with  the  older  and 
Bderlying  tocin  below  ihe  "Lower  Lingula  flags"  of  the  South  Wales  Promontory; 
'tad  what  do  we  yet  know  of  ihe  Weslera  promontories  of  Rois  and  Sutheiland 
lad  the  Hebrides,  or  those  rock-masses  termed  the  fundamental  Gneiss  of  Murcll^  . 
son.     Could  we  bat  restore  or  ctamioe  these  sob-atlantic  deposits  in  Sonth  Wala  ■ 
and  Nonh-west  Scotland,  the  St.  l^awreacc  basio  and  Britain  would,  probablir,  • 
be  erne  id  ag/  and  life,  one  in  time  and  condition.      Research  tells  ns  that  the  piW 
mordial    TrUciiU;    sloni;,    in   :'::<.■  wositra  valleys  of  Amenci,  number    some  40 
vmoa  iBd   xo   ipeciei,  ai>d  tbete  iMcmbled  in  two  nmilar  fod  or  centiei^ 
^nKcnnn  and  Lower  Canada.    Sweden  has  its  own  pnioordial  bima,  repreiented 
br  18  ROera  and  j&  ipcdex ;  Bohenua,  8  genera  and  aS  ipeciet  ;  Great  bitain 
■nd  IiTMBd,  II  genera  and  53  tpecica. 

Theaadtorof  the  "  Theaaunu  "  determines  that  oolof  lhe57  Amedoan  genera, 
16  are  exalmlTcly  localised  in  that  hemiiphere,  and  of  the  116  Enropeao  genera, 
69  are  sot  known  ekewbere  ;  the  wotk  alao  show*  that  jt  genera  have  each  only 
ooe  wpeaa,  and  tint  only  one  genus  of  the  31  oocnrs  out  of  its  nati*«  area, — 
nhrra  (Bohemia  aad  France);  and  the  laigat  Genera  have  been  snbjeotad  to  the 
aidot  dbperiion,  tbni — 

Caljmtnt,  will)  61  specie*,  m  known  in  19  tqponi. 


96        ", 

;; 

Dalm.,^ 

a  •;. 

n/anui. 

too       „ 

/ictdm. 

7 

ft«<-.. 

66        „ 

.. 

u     .. 

18    „ 

We  knaw  alwr  that  Ibe  tarae  specie*  in  large  emera  inhabited  neny  r^OM 
wid^r  aepontcd,  ihaa  proving  their  dispersitHi  and  distribntitMi  over  great  areaa. 
The  Bii^ih  Caljmum  Blumtniatkii  and  C.  tatarta,  inhabited  i  ^  r^ont,  from  the 
Treotm  LamestoDC  of  Ameiica  to  the  Wenlock  of  Wales,  Rusna,  Sweden,  Nor* 
any,  Estkotua,  Vn^'tA^  Ireland  and  Scotland.  Emrirmna  ftttutottu  8,  and  in 
two  qnarten  of  the  f^obe.  Btmtiutm  (lUatati)  Barrimai  in  lO,  and  all  in  the 
Upper  Sihuian  deposits  from  Sardinia  to  England,  and  the  American  coatinenl. 
In  ue  rear  1858,  136  species  of  Trilobites  were  known  to  Great  Britain  and  Ire- 
land, Mt  in  the  new  (4th)  edition  of  Sir  Roderick  Muichison's  "  Silutia,"  is 
catalogued  314  ipeciea,  or  one  hundred  additiMial  form*  have  been  added  to  the 
Sflnrian  &nna  in  10  yean. 

At  p«^  71  of  the  "  Thesannu,"  Barraiale  has  owmeraled  for  Dr.  Bigst^  no 
kaa  than  79  spedea  of  Trilobites  discovered  in  the  Bohemian  basin  nnce   1851 
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The  same  author  has  also  constructed  another  table  exhibiting  the  vertical  nmge 
and  distribution  of  the  Bohemian  Trilobites,  classified  according  to  the  several 
stages  adopted  in  his  own  great  works  upon  the  Geology  and  Palaeontolo^  of  that 
area;  no  less  than  183  species  are  thus  appointed  in  time — their  distributioii  in 
space  is  chronicled  also  in  the  Thesaurus  itself,  on  pages  72*,  72t,  Jit,  the  par- 
ticulars of  every  known  genus  is  tabulated,  and  through  it  we  arrive  at  the  hud  that 
the  Silurian  rocks  of  the  world  contain  126  well-determined  genera,  and  1640 
species;  their  distribution  is  given,  and  summed  up  for  both  hemispheres^-48  pages 
of  the  table  is  devoted  to  this  order  alone.  Well  may  this  have  been  calleid  the 
"  Age  of  Trilobites  "  by  the  older  authors,  for  no  epoch  of  the  world's  hbtory  was 
ever  so  characteristically  typified  by  a  group  so  peculiar. 

Coeval  and  cotemporary  with,  if  not  preceding  in  time,  the  Trilobita^  stand  the 
Brachiopoda.  Every  ancient  sea  of  the  globe  seems  to  have  been  largely  tenanted 
by  this  class  of  mollusca,  the  group  comprises  few  genera,  but  is  rich  in  species,  no 
less  than  1635  occurring  in  47  genera.  The  most  complete  analysis  as  to  their 
distribution  and  geographical  summary  is  given  of  this  class  from  page  89  to  126 
of  the  Thesaurus.  This  order  has  received  more  attention  from  British  and  Foreign 
naturalists  than  any  of  the  mollusca,  and  no  group  of  fossils  have  been  so  well  de- 
termined. The  labours  and  researches  of  our  own  distinguished  countryman,  Thomas 
Davidson,  F.R.S.,  into  this  group  of  mollusca,  have,  however,  surpassed  all  other 
authors.  From  the  Cambrian  rocks,  through  deposits  of  every  age  to  those  still 
forming  in  modem  seas,  this  order  has  lived  on,  though  now  but  feebly  repre- 
scpted  [only  11  genera  living],  37  having  died  out  The  analytical  research  of  Dr. 
Bigsby  shows  us  that  in  the  Silurian  rocks  of  the  American  Continent  no  less  than 
1 1 20  spedes  ai^  known,  and  in  the  Eastern  hemisphere,  1672.  Of  the  47  known 
genera,  27  are  common  to  the  two  divisions  of  the  Globe,  14,^  are  exclusively 
American,  and  14  European. 

The  Orthida  lived  in  and  were  distributed  through  and  over  no  less  than  40 
Silurian  areas  throughout  the  Globe,  300  species  of  this  family  being  distributed 
through  the  Lower  Silurian  beds,  and  200  in  the  Upper. 

Other  large  genera  as — Lingula  occur  in  29  countries  or  areas. 

Attypa  „        28        „  „ 

Rhynchondla  „        31         „  „ 

Spinfera  „         30        „  „ 

Pentamcrus  „        30        „  „ 

and  by  way  of  showing  the  wide  discrepancy  amongst  the  group  (or  possibly  our 
want  of  stul  more  perfect  knowledge  of  their  distribution  tluin  we  at  present  pos- 
sess) we  may  instance  such  genera  as  the  following,  which  occur  only  in  tew  areas  :— 

Camarium  in  I  country  or  area. 

Aidonotreta      2  „ 

Eatonia  4  ,, 

Eichvmldia      2  ,, 

Meganteris        I  ,, 


Mimulus  I 

Pholidops  I 

Skenidium         I 


The  Primordial  genera  Ungaldla  and  Lingulepis  do  not  pass  to  higher  stages. 

After  carefully  working  our  way  through  the  pages  devoted  to  the  history  of  this 
Lower  Palaeozoic  group  of  MoUusca  in  *'time  and  space,"  we  are  the  better  able 
to  appreciate  highly  th^  labour  which  the  author  has  gone  through,  and  which  has 
pla(^  before  the  student,  with  but  few  errors,  the  lalK)urs  of  our  ablest  Palaeozoic 
rakeontologists ;  prominently  among  whom  must  stand  the  names  of  Davidson, 
Von  Buch,  De  Vemueil,  Hall,  and  Billings — whose  results  are  now  for  the  first 
time  brought  together  and  classified.  No  group  so  conclusively  forces  upon  us  the 
importance  of  those  considerations  which  we  have  already  dwelt  upon  relative  to 
first  appearance,  duration,  migration,  and  extinction  through  time. 

Up  to  the  close  of  the  Cretaceous  period,  this  order  formed  a  conspicuous  part 
of  the  marine  fauna  of  every  epoch,  and  one  or  two  genera  are  still  largely  repre- 
sented in  the  seas  of  Austndia,  etc 

>  Camarktm,  Eatonia^  'Richwmldia,  Lingulepis,  Pkolidops,  Rkynckotpirm.,  TropidoUpsms, 
ZfgMpira^  Meganttrist  Skenidium,  Siropkadonta,  TrimereUa,  RtnnseUnia,  TrewuUotpirm. 


Reviews — Bigsb^'s  Thesaurus  SHuricus.  23 

StkituJermata, — The  earliest  seas  give  vs  bIso,  wherever  they  arc  aav  Vnct- 
able,  countless  fonns  of  Ihij  class.  In  the  order  Crineidft,  Ji  genera  and  y% 
^ledes  are  recorded  from  th«  many  regions  where  the  Silurian  rocks  containing  thit 
groap  ar«  known  ;  the  Cystidoini,  3J  and  136  species  1  the  AiUtidta,  14  and  90 
spKus,  in  oil  51Z.  Deep  interest  must  always  be  attached  to  the  dislributioa 
«&d  developmenl  of  this  class.  The  Lower  uid  Upper  Silurian  stages  over 
the  entire  world  possess  a  rich  aswmbloRe  of  genera,  perhaps  the  Niagara  group  of 
America,  (he  Weolock  Rocks  of  West  Europe,  and  especiaJly  England  and  Wales, 
contain  the  most  remarkable  forms  of  CriHoidra  known.  They  are  brought  to- 
gether and  catalogued  in  such  a  manner  in  Ihe  Theiiurns,  that  we  can  readily 
mentally  restore  tlie  old  Silurian  submarine  Crinoidal  forests,  and  whatever  may 
havebeenlhenaturrof  the  water  or  sediment  in  which  they  flourished,  we  are  led  to 
examine  and  weigh  with  much  inleresi  the  results  emliodii^j  in  Tnhle  K  (Geographi- 
cal SiunmaryJ  compiled  from  Ihe  II  page)  of  the  Creat  Table.  The  comparativEly 
limited  geographical  range  of  some  genera,  and  the  colonisation  of  different  areas 
(widely  separated)  by  the  same  genera,  are  problems  of  high  interest  to  Ihe  physicist 
and  naturalist.'  and  tbedistribuliunorinodemgencra  in  the  Caribbean  area.  Australia, 
the Wrat  Indies,  etc,  maytbrowsomelight  upon  these  remarkable  fotmsof  ancient  life. 
America  seems  to  luive  had  two  chief  foci  of  concentration  widely  separated,  one  in 
the  west,  over  an  extensive  old  marine  area,  resulting  in  the  rocks  of  Illinois,  Wb- 
coosin,  and  Tennessee  ;  the  other  to  the  east,  in  Canada  West,  and  the  Northern 
{mt  of  the  Slate  of  New  York.'  17  American  Silurian  areas  are  enumerated  in  the 
tabic,  showing  the  wealth  or  poverty  of  each,  dtfemloil  pcrhapi  upon  diligent 
nsearch  on  the  one  hand,  or  condition  of  sea,  etc,  non-favourat)le  to  life,  and 
development  on  Ihe  other  ;  such,  however,  is  the  state  of  our  knowledge  at  the 
|iresenl  time  as  to  the  distribution  of  this  order  in  North  America.  Three  duef  areai 
m  the  Western  Hemisphere  abound  in  the  Crinoidia  and  CysHdta,  (the  British 


Isluids,  Kussia.  and  Sweden),  and  chiefly  in  the  limestone  of  the  Upper  Sil 
stages,— ihe  Wenlock  Racks  of  iCnplanti  and   Wales,  ami  the  so-called   Cotaume 
limestone  of  Russia  yielding  the  richest  harvest     The  unequal  distribution  of  the 


wh^  class  is  singuWly  detailed  in  the  Thesaunu,  which  clearly  suggests  the 
waiu  of  research  in  given  regions.     Thui: 

Only  one  form  {Edrie(ul€r\  is  known  in  Nova  Scotia. 

„  Crinoid  {Mariaeritua\  is  known  in  India. 

„  Scyphecrima  „  Sardinia. 

„  HypantAocrinui  „  Scotland. 

„  Ctttalocrinus  „  Arctic  America. 

Id  Spun  we  only  know  of  two  forms,  both  Cystideans ;  in  Norway,  only  nine 
Ciinoids  and  one  Cyitidean  ;  and  in  the  classical  Silurian  district,  Bohemia,  one 
Criocud  only  —  jlrof rinur,  and  iz  Cystideans  ;  these  facts  may  be  termed  curiosities 
of  distribntion,  and  will  remain  so  until  we  knowmore  of  the  areas  and  their  bunas, 
throngh  future  research. 

Ctpluii4>peda. — The  names,  lawe,  and  diitiibntion  through  the  Silurian  rocks  of  34 
genera,  and  1 411)  species,  of  the  Tdrabra$uhiale, — Odontophora  close  the  Thesaurus. 
It  is  rendered  still  more  valuable  through  the  hberality  of  M.  Barrande,  who  platad 
his  MS.  list  of  this  great  group  at  the  disposal  of  the  author  ;  thus  some  Joo  species 
are  here  notified  and  stratignphically  placed  in  the  Bohemian  Rocks,  pnor  to  the 
ctMnpletion  of  Barrande's  own  work  upon  the  Ctphalopoda  of  the  Bohemian  Basin. 
It  b  impossible  to  omit  notice  ol  these  gigantic  Lower  Palaeozoic  pelagic  Ortho- 
-ceiatites,  whose  remains  swarm  in  both  the  Upper  and  Lower  Silunan  deposits  of 
crcry  known  region  of  the  riobe.  37  areas  are  enumerated  in  the  Geographical 
Sommary  at  p.  191  in  the  Thesaurus,  18  in  America,  and  19  in  the  Western  Hemi- 
Hiherej  two  genera  contain  collectively  1011  species — viz.,  Cyrtxerai,  317,  and 
Ortktctnu,  704 ;  the  former  distributed  through  12  countries,  the  latter  36.  As- 
suming, which  we  do  not  doubt,  the  transcribed  cotreclness  and  compilatioii  of 
the  aathot,  ike  luinmary  of  this  group  is  ex/tetuiHie;  zi  pages  are  occupied  by  the 
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testifies  to  the  immensitj  of  time  reqmred  for  the  deposition  of  this  older  Paheoeoic 
group  of  rocks,  and  the  life  history  of  the  species  in  this  large  and  highly  organised 
group,  which  added  to  that  of  the  Gasteropoda,  forcibly  suggests  astiS  more  remote 
and  lost  fauna,  from  which  these  descended,  reaching  fax  back  to  Laurentian,  md 
pre-Silurian  ages.  The  genus  NautUiu  now  represented  by  one  spedes^  (in  the 
Silurian  seas  by  21)  is  the  only  form  that  has  survived  through  the  stream  of  time, 
and  each  succeeding  life-period  has  seen  their  decrease  in  number.  Space  only 
forbids  us  entering  mto  nirther  analysis  of  this  important  dass  of  mollusca. 

That  numerous  errors  during  the  progress  of  the  compilation  of  the  Thesawiis 
should  creep  in,  and  occur,  is  to  be  expected,  and  under  certain  groups  many  occur; 
these  are  chiefly  in  the  synonomy  of  the  GraptoUHda  (Hydrowoa) — some  30  spedes 
are  thus  duplicated,  arising  from  the  author  s  misconception  of  the  spedes  placed 
under  several  genera  by  dmerent  writers  upon  this  group — especially  Hall,  Geiniti^ 
and  others —scattered  through  many  memoirs.  A  proper  analysb  of  the  laige  genus 
Graptolithus  as  used  by  Hall,  with  those  adopted  by  every  other  author,  would 
have  prevented  this.  Again,  many  genera  of  the  Phyllopoda,  Ostracoda^  and 
Btanchiopoda,  as  now  recognized,  should  have  recdved  more  careful  analysis  rdatire 
to  their  synonomy,  etc. ;  the  same  spedes  occurring,  as  in  the  Polytoa,  under 
different  genera.'  These  errors  give  a  plus  or  minus  value  to  the  spedes,  and 
also  to  the  groups,  and,  where  tabulated,  are  perpetuated  in  the  same  ratio,  and 
right  or  true  deductions  upon  migration,  reaorrence,  locality,  and  the  longevity  and 
extinction  of  spedes  can  only  be  £^wn  from  correct  identification ;  these  errors  m  the 
table,  however,  are  readily  corrected  by  those  possessing  suffident  knowledge,  and 
need  not  be  perpetuated  in  succeeding  analyses,  and  Uie  author  himself  may  (if 
not  in  another  edition)  do  so  in  some  other  form. 

We  trust  that  every  scientific  library,  either  private  or  public,  will  make  a  point 
to  possess  a  copy  of  this  great  muster-roll  of  every  spedes  known  m  the  Silurian 
roocs  of  the  globe. 

R.      Em 

n. — Reliquls  Aquitanio^  ;  Being  0>ntribatioiiB  to  the  ArchaBology 
and  PalaBontology  of  Perigord  and  the  adjoining  Provinces  of 
Southern  France.  By  Edouard  Lastet  and  Henby  Christy. 
Edited  by  Prof.  T.  Rupert  Jones,  F.G.S.  Parte  VL  and  VII. 
August  and  September,  1868. 

OUR  last  Notice  of  this  work  appeared  in  the  Oeolooioal  Maga- 
zine for  June,  1868,  Volume  V.,  p.  282.  Part  VI.  concludes  the 
observations  and  comparisons  between  the  implemente,  etc.,  from  the 
Caves  of  Perigord,  and  the  implemente  used  among  the  Laps  and 
North  American  Indians.  On  this  subject  the  letter  of  Mr.  Robert 
Brown  (who  has  only  lately  returned  from  a  protracted  residence  in 
Western  North  America)  will  be  read  with  great  interest. 

This  is  followed  by  ''  An  Account  of  the  Human  Bones  found  in 
the  Cave  of  Cro-Magnon  in  Dordogne,  by  Dr.  Pruner-Bey,"  illus- 
trated by  six  chromo-lithographic  plates.  Five  of  the  plates  are 
devoted  to  the  crania,  and  one  to  limb-bones.  The  description  of 
these  remains  extends  into  Part  VIL  At  p.  71,  Dr.  Pruner-Bey 
writes: — "The  presence  at  aU  levels  of  the  same  kind  of  flint- 
scrapers,  as  finely  chipped  as  those  of  the  Gk)rge  d*Enfer,  and  of  the 
same  animals  as  in  that  classic  station,  evidently  shows  them  to  be 
relics  of  the  successive  habitetion  of  the  Cro-Magnon  shelter  by  the 

I  NantUut  pompUutt^  the  only  TetrahranckiaU  CephaUpod  liTing;  in  the  Saurian  depoiiu 
there  art  X4to  known  species. 

t  The  same  may  be  said  with  reference  to  many  names  given  in  the  addenda,  tome  of  which 
it  will  be  seen  are  repeated  in  the  general  text. 
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same  race  of  nomadio  hunteTs,  who  at  first  oonld  use  it  merely  as  a 
TendezYons,  where  they  came  to  share  the  spoils  of  the  chase  taken 
in  the  nei^hourhood ;  but  coming  again  they  made  a  more  perma- 
nent oocnpation,  mitil  their  accumulated  refuse  and  the  debris  gradu- 
ally raised  the  floor  of  the  cave,  leaving  the  inconvenient  height  of 
only  1*20  m^tre  (about  4ft.)  between  it  and  the  roof;  and  then  they 
abandoned  it  by  degrees,  returning  once  more  at  last  to  conoeal 
their  dead  there.  No  longer  accessible,  except  perhaps  to  the  foxes 
above  noticed,  this  shelter  and  its  strange  sepulture  were  slowly  and 
completely  hidden  from  sight  by  atmospheric  degradation  bringing 
down  the  earthy  covering,  which,  by  its  thickness  alone,  proves  the 
great  antiquity  of  the  burial  in  the  cave. 

"  The  presence  of  the  remains  of  an  enormous  Bear,  of  the  Mam- 
moth, of  the  great  Cave-Lion,  of  the  Reindeer,  the  Spermophile,  etc., 
in  the  hearth-beds,  strengthens  in  every  way  this  estimation  of  their 
antiquity;  and  this  can  be  rendered  more  rigorously  still  if  we 
base  our  argument  on  the  predominance  of  the  Horse  here  in  com- 
parison with  the  Beindeer,  on  the  form  of  the  worked  flints,  and  of 
the  bone  arrow  and  dart-heads,  and  on  the  above-mentioned  indica- 
tions of  hunting,  as  well  as  on  the  absence  of  any  engraving  or 
carving.  Hence  we  may  refer  this  station  of  Cro-Magnon  to  the 
age  immediately  preceding  that  artistic  period  which  saw  in  this 
country  t^e  first  attempts  of  the  engraver  and  the  sculptor." 

He  writes,  at  p.  70,  "  Amidst  the  human  remains  lay  a  multitude 
of  marine  shells  (about  300),  each  pierced  with  a  hole,  and  nearly  all 
belonging  to  the  species  Littorina  litoreay  so  common  on  our  Atlantic 
coasts.  Some  other  species,  such  as  Purpura  lapillus,  Turritella 
communis,  etc.  occur,  but  in  small  numbers.  These  also  are  per- 
forated, and  like  the  others,  have  been  used  for  necklaces,  bracelets, 
or  other  ornamental  attire."  etc.,  etc.  Amulets  of  ivory  were  also 
found. 

The  perforated  shells,  bone  implements,  flint  flakes,  etc.,  form  the 
subject  of  the  six  excellent  plates  accompanying  Part  VIL 
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TBATING     the     NATrRE     ANn     EXTENT     OF    SUBAERIAL  DeNUOATION. 

By  D.  T.  AxsTEn,  M.A.,  F.R.S.,  &c. 

[From  the  Transactions  of   the  Cambridge  Philosophical  Society.     Vol.  li. 

Part  II.     1868] 

PROF.  ANSTED  here  brings  forward  a  number  of  personal 
observations  on  the  influence  of  rain,  frost,  extreme  heat  and 
dryness,  and  of  vegetation  acting  with  the  atmosphere  in  certain 
cases,  in  modif}4ng  the  earth's  surface. 

Fissures  produced  in  rocks,  during  long  continued  dry  weather, 
are  more  extensive  and  influential  than  is  generally  supposed. 
Valleys  "two  or  three  hundred  feet  in  depth,  miles  in  length,  and 
several  hundred  yards  wide,"  have  originated  in  cracks,  and  been 
gradually  enlarged  by  rain. 

The  faces  of  tracts  of  country  are  very  much  changed  from  time 
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to  time  by  fiasnres  and  the  agency  of  lain  and  frosts,  the  position  as 
well  as  magnitade  of  these  openings  being  changed,  whether  by  the 
falling  in  of  their  sides,  the  gradual  deposit  of  new  material  from 
water  running  over  the  surface,  or  by  their  being  enlarged  to  form 
regular  valleys.  So  rapid  do  these  changes  take  place,  that  vegeta- 
tion cannot  well  exist ;  there  are  no  trees — ^hardly  even  bushes — 
there  is  not  time  for  them  to  grow.  In  some  districts  (Algeriai 
Ionian  Isles,  &c.)  "  an  air  of  wild  desolation  characterises  the  land- 
scape,"— ^vast  naked  expanses  of  loose  soil  may  be  travelled  over. 
Vegetation  is  in  a  certain  sense  conservative,  as  when  the  ground  is 
overgrown,  the  denuding  effect  of  the  weatiier  is  reduced.  In  his 
observations  on  the  Channel  Islands,  Prof.  Ansted  mentions  that  the 
breaking  up  of  the  rocks  which  form  the  vast  and  constantly  shift- 
ing heaps  of  sienite  is  due  to  rain  and  frost,  assisted  by  vegetation, 
— ^the  removal  alone  is  effected  by  the  sea,  and  that  imperfectly. 

In  some  parts  of  these  Islands  the  Greenstone  Bocks  are  de- 
composed, and  form  a  sand  and  gravel,  with  apparent  boulders  of 
the  rock  itself. 

Prof.  Ansted  gives  numerous  other  notes  on  the  disintegration  of 
rocks,  and  concludes  with  a  few  remarks  on  the  importance  of 
Physical  Geography  as  a  key  wherewith  to  unlock  some  of  the 
mysteries  of  G^eology. 

Geologists  are  at  the  present  time  so  much  at  variance  as  to  the 
amount  of  credit  due  to  Subaerial  denudation  on  the  one  hand,  and 
to  Submarine  on  the  other,  that  careful  observations  on  the  denuda- 
tions going  on  at  the  present  time  are  of  the  utmost  value.  So  vast 
is  the  amount  of  sediment  brought  down  by  rivers,  and  to  snch 
great  distances  is  it  carried  away  by  currents  and  deposited  over  the 
bed  of  the  ocean  (as  Lyell  shows  in  the  last  edition  of  his  ''  Prin- 
ciples," voL  i.),  that  perhaps,  when  looking  at  the  immense  thickness 
01  sedimentary  deposits  containing  marine  shells,  we  are  apt  to 
attribute  too  much  to  the  sea,  when  a  very  considerable  part  of  the 
sediment  might  have  been  brought  down  by  rivers,  the  result  of 
Subaerial  Denudation. 


Geologioal  Society  of  London. — Nov.  25th,  1868. — 1.  "  On 
Floods  in  the  Island  of  Bequia."  By  G.  M.  Browne,  Esq.  Com- 
municated by  the  Secretary  of  State  for  Foreign  Affairs. 

On  the  17th  of  March,  at  8  o'clock  p.m.,  a  steady  strong  wave  was 
seen  bearing  down  upon  Admiredty  Bay  ;  it  had  no  perceptible  crest, 
and  was  three  feet  in  height ;  it  encroached  upon  the  land  to  distances 
varying  from  70  to  350  feet.  A  second  smaller  wave  followed.  No 
shock  of  an  earthquake  was  felt 

Discussion. — Dr.  Duncan  wished  for  some  explanation  of  these 
earthquake  waves,  more  especially  with  regard  to  the  effects  of  sup- 
posed cataclysmic  waves.  He  considered  that  they  arose  from  sud- 
den changes  in  the  level  of  shoals  or  littoral  tracts,  and  not  from 
deep-sea  disturbances. 
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Mr.  Babbage  suggested  that,  assnming  an  emption  of  lava  at  the 
bottom  of  the  ocean,  there  might  be  sach  an  amorait  of  steam  gene- 
rated, or  even  such  a  decomposition  of  water,  as  would  originate 
waTes  of  enormous  volume. 

Sir  C.  Lyell  was  inclined  to  the  same  opinion,  and  not  to  limit 
the  causes  of  these  waves  to  oscillations  of  the  surface  of  the  earth. 

2.  **  Description  of  Nga  Tutura,  an  Extinct  Volcano  in  New  Zea- 
land."   By  Capt  P.  W.  Hutton,  P.G.S. 

This  volcano  is  situated  on  the  west  coast  of  the  North  Island  of 
New  Zealand,  between  Baglan  and  the  mouth  of  the  Biver  Waikato. 

A  section  of  15  miles  is  exposed  edong  the  coast,  which  trends  in 
a  north-west  and  south-east  direction,  showing  beds  of  Mesozoio  age 
forming  a  synclinal  trough  between  the  south  head  of  Waikato  and 
Otehe  Point,  and  descending  below  the  sea-level  at  Waikawau. 
Upon  them  lie  Tertiary  strata,  following  the  same  synclinal  curve  as 
the  older  rocks,  and  broken  through,  nearly  in  the  centre  of  the 
curve,  by  the  basaltic  cone  of  Nga  Tutura.  This  volcano  is  about 
600  feet  high,  and  is  chiefly  composed  of  basaltic  lava-streams,  with 
but  little  tuff.  The  eruption  is  considered  by  the  author  to  have 
been  submarine. 

Captain  Hutton  then  stated  his  conviction  that  the  fluid  matter 
which  escaped  was  not  connected  with  a  central  molten  interior  of 
the  earth,  but  was  derived  from  rocks  not  much  more  than  1000 
feet  in  depth,  and  that  the  synclinal  in  question  was  caused  by  a 
subsidence  into  the  ca\ity  thus  formed. 

Discussion. — Prof.  T.  Eupert  Jones  would  be  glad  to  hear  Dr. 
Hector's  opinion  on  the  subject  before  Mr.  Heaphy's  views  were 
entirely  condemned. 

Mr.  David  Forbes  could  not  see  that  the  author  had  brought  any 
conclusive  proof  that  the  lava  was  derived  from  so  inconsiderable  a 
depth.  From  his  examination  of  the  lavas  of  Polynesia,  of  Europe, 
and  of  other  localities,  he  was  satisfied  that  their  chemical  constitu- 
tion was  the  same,  and  therefore  that  their  products  were  derived, 
not  from  any  merely  local  sources,  but  from  some  more  or  less  con- 
nected extensive  internal  reservoir.  In  answer  to  Sir  C.  Lyell,  he 
showed,  from  the  eruption  of  Santorin,  that  the  trachy tic  and  basaltic 
lavas  came  from  the  same  source,  inasmuch  as  they  issued  from  one 
and  the  same  crater. 

Mr.  W.  W.  Smyth  was  gratified  that  one  of  the  results  of  the  new 
system  of  education  of  military  officers  was  productive  of  such  good 
results  in  a  geological  point  of  view. 

3.  "  On  Dakomurmr  By  J.  Wood  Mason,  Esq.,  F.G.S.  The 
Kimmeridge  Clay  of  Shotover  Hill  has  yielded  five  specimens  of  the 
teeth  of  this  reptile,  now  for  the  first  time  represented  as  a  British 
genus.  After  noticing  the  bibliography  of  the  subject,  and  the  pre- 
sence of  specimens  in  various  museums,  the  author  proceeded  to  de- 
scribe the  characters  of  the  teeth.  They  are  large,  conical,  incurved, 
and  slightly  recurved,  having  two  sharp,  prominent,  crenulated, 
longitudinal  ridges,  which  are  situated  midway  between  the  convex 
and  concave  curvatures. 
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This  reptile  was  regarded  by  the  aotfior  as  foreahadowing  fke 
form  of  dentition  that  chaTacterizes  the  existing  group  of  Faraaubi. 
If  the  materials  were  at  hand  for  a  complete  definition  of  its  com- 
parative osteology,  2>a2:oMiiriis  woold  probably  exhibit  a  oombinsi* 
tion  of  Laoertilian  and  Crocodilian  ehaiacteiB,  but  with  the  crodo- 
dilian  elements  predominant 

Discussion. —The  President  differed  firom  the  anther  as  to  the 
conclusions  he  drew  from  the  strocture  of  the  teeth.  The  teeth  of 
existing  Crocodilia  had  been  but  imperfectly  desoribed,  and  he 
thought  he  could  point  out  among  existing  Crocodiles,  teeth  bearing 
the  character  which  the  author  regarded  as  Laoertilian.  He  agreed 
with  Professor  Owen  in  r^arding  Dakmawnn  as  Crocodilian  rather 
than  Dinosaurian  or  Laoertilian. 

Mr.  Wood  Mason  had  seen  in  the  (JaTial  of  the  Changes,  and  in 
the  teeth  of  Teleosaniians  from  the  neighbombood  of  Oxford,  the 
same  crenulations  and  compression  which  he  regarded  as  indicatiTe 
of  a  Lacertilian  character. 

4.  ''  On  the  Anatomy  of  the  test  of  ^mpJktc&fiis  (iSrfttfiocardtiNs) 
Virgimanus,  Forbes ;  and  on  the  genus  BreyniaJ'  By  P.  Martin 
Duncan,  M.B.,  F.R.S.,  Sec.G.S.,  etc. 

After  a  careful  examination  of  the  Miocene  Amphideiua  firom  the 
Virginian  Tertiaries,  the  recent  species  of  the  genus  from  the  En- 
ropean  and  Australian  seas  were  stated  to  form  a  group  of  veiy 
closely  allied  forms.  The  Crag  specimen  of  A.  eordaitu  described 
by  Forbes  could  not  be  found ;  but  the  examination  of  a  series  of 
recent  specimens  decided  that  ihej  were  not  specifically  different 
from  the  Miocene  form. 

The  unusual  form  of  the  ambulacral  spaces,  the  nature  of  the 
fasciole  crossing  them,  and  the  resulting  absence  (more  or  less)  of 
pores  within  the  fasciole,  were  asserted  to  be  of  a  third-rate  cha- 
racter as  regards  structural  importance;  and  the  author  did  not 
consider  that  the  genera  Eekinoeardium,  BreyiUa,  Lopemiii^  etc,  had 
a  common  origin,  or  that  there  was  a  close  generic  relationship 
between  them,  because  they  had  this  fasciolar  structure.  He  con- 
sidered the  fasciole  to  be  an  appendage  to  several  generic  groups 
which  were  distinctly  separated  by  other  structural  distinctions. 
Tlio  result  of  an  examination  of  Uie  Nummulitic  Sreynim  in  the 
Society's  collection  satisfied  Dr.  Duncan  that  there  were  only  race 
cliaracters  separating  them  firom  Bre^ia  AtutralienM — a  recent 
Echinoderm.  The  persistence  of  these  species,  widely  distributed 
and  of  great  geological  age,  was  very  remarkable. 

Discussion. — The  President  regretted,  with  the  author,  the  pre* 
vailing  custom  of  determining  species  as  much  by  their  geological 
position  ns  by  their  structural  affinities.  He  thought  it  was  neces- 
sary to  have  a  knowledge  of  living  forms,  in  order  to  estimate 
correctly  the  value  of  the  characters  of  extinct  species.  He  con* 
sidcrod  that  the  presence  of  similar  fascioles  in  different  genera 
might  be  explained  in  the  opposite  way  to  that  which  the  author 
adopted,  and  that  they  might  be  considered  evidence  of  genetic 
connexion,  subsequent  variations  having  produced  differences  of 
generic  value. 
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ifr.  Owyn  Jeftejs  also  oonBidered  that  eveiy  palieontologiBt 
ought  to  be  a  natunJist,  as  the  foBsil  and  recent  forms  are  inti- 
mMj  oonneoted  by  insensible  gradations.  All  the  Eckif^oeardia 
with  whiob  be  was  acquainted  were  inhabitants  of  clean  sand. 

Dr.  Duncan,  in  reply,  stated  that  if  the  Spatangidas  were  das- 
lifiad,  generic  distinctions  would  be  observed  quite  irrespective  of 
the  presence  of  fascioles.  He  considered  the  fescioles,  like  the  boms 
of  Mammalia,  of  third-rate  structural  importance.  One  specimen 
from  Arabia  appeared  to  have  a  faaoiole  developing.  He  remarked 
thai  all  the  fossils  were  of  the  same  size,  so  that  it  was  impossible 
to  determine  whether  the  formation  of  fkscioles  was  dependent  on 
embryonic  conditions,  or  whether  they  were  developed  in  the  perfect 


XL  December  9th,  1868. — 1.  ''  Notes  of  a  Geological  Beconnais- 
anoe  in  Arabia  PetraBa."     By  H.  Bauerman,  Esq.,  F.G.S. 

The  district  to  which  this  paper  referred  is  that  between  Suez  and 

the  lower  part  of  Wady  Ferran,  in  the  Peninsula  of  Arabia  Petrsea, 

tad  includes  the  copper  and  turquoise  mines  worked  by  the  ancient 

Egyptians.     lUie  rocks  within  this  area  were  classified  as  follows : 

1.  Ondn  and  granites,  fonning  the  central  chain  of  Sinai  and  the  base 

of  all  the  stratified  deposits. 
%  Bed  Sandstone  series. 

3.  Cretaceons  rocks.  • 

4.  White  limestones,  witJk  flints,  salt,  and  bitumen.    Eocene. 
6.  Flint  conglomerate,  with  coralline  limestone.    Miocene. 

6.  Gypseous  marls  of  Wady  TaragL 

7.  Reconstructed  gypseous  sands  and  conglomerates. 

8.  Raised  beeches,  coralline  and  miliolitic  limestonea. 

9.  Alluyinm  and  desert  drift. 

The  Bed  Sandstone  series  consists  of  three  members,  a  thin  bed  of 
limestone  being  the  central,  and  containing  remains  of  encrinites, 
referred  by  Mr.  Etheridge  to  the  Muschelkalk  form  Encrinites  mani- 
UformiB,  Iron,  manganese,  and  copper  ores  are  found  near  Nasb 
and  Serabib  el  Khadem.  The  turquoise  mines  of  Wady  Maghara, 
which  were  referred  to  the  same  horizon,  are  among  the  most  ancient 
monuments  of  the  world.  The  author  considered  that  the  tools 
employed  were  flint  chisels  or  flakes,  and  hammers  made  from  pieces 
of  a  neighbouring  doleritic  lava.  The  flakes  were  supposed  to  have 
been  mounted  on  wooden  blocks. 

The  Cretaceous  rocks  which  rest  unconformably  on  the  Triassio 
sandstones,  consist  chiefly  of  green  sand,  with  alternations  of  thin 
aigiUaceous  limestones,  containing  Echinoderms,  which  prove  them 
to  be  of  the  age  of  the  Upper  Greensand.  Above  them  comes  the 
Hippurite-limestone  series.  The  fossils  were  described  by  Dr. 
Dimcan,  F.B.S.,  in  a  subsequent  communication. 

The  white  limestone,  with  flints,  the  next  group  of  rocks  in 
uoending  order,  strongly  resembles  the  European  Chalk  with  flints ; 
but,  according  to  the  author,  it  must  be  regarded  as  representing  the 
Nommulitic  limestone  of  Egypt,  as  several  species  of  Nummulites 
Iiave  been  detected  in  it  near  the  shores  of  the  Bed  Sea,  below  Wady 
GharandeL    The  Miocene  flint  conglomerate  series  is  a  mass  of  coarse 
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flint  sbingle  altematmg  with  these  Coralline  limestones.  The  author 
considered  that  a  great  physical  break  ensued  between  the  Eocene 
and  Miocene  period,  while  a  gradual  transition  occurred  between  the 
Cretaceous  and  Eocene  rocks. 

In  the  Gypseous  series  which  overlies  the  flint  conglomerate 
several  peculiar  effects  were  noted,  owing  to  the  easy  manner  in 
which  tumbled  and  broken  masses  of  gypsum  are  reconstructed  by 
partial  solution  and  recrystallization  when  they  have  been  removed 
nrom  their  original  position  by  the  slipping  of  the  underlying  shales. 

The  alluvial  gravels  of  the  Sinaitic  vidleys  are  generally  similar 
in  containing  a  coarser  and  a  finer  material ;  the  latter  is  the  older, 
and  has  apparently  been  deposited  by  comparatively  slowly-flowing 
streams.  In  conclusion,  the  author  called  attention  to  the  evidence 
of  lakes,  marshes,  and  streams  having  formerly  occupied  what  are 
now  dry  barren  valleys. 

Discussion. — Mr.  Gwyn  Jeffreys  corroborated  the  opinion  of  the 
author,  that  there  had  been  at  one  time  permanent  marshy  lands 
where  the  LymncBa  truncatula  and  a  species  ofPisidium  had  been  found. 

Mr.  D.  Forbes  inquired  the  age  of  the  schists  and  porphyries  of 
Om  Riglaine,  and  as  to  the  character  of  the  granite. 

Sir  R.  I.  Murchison  inquired  the  probable  age  of  the  masses  of 
gypseous  rocks,  and  commented  on  the  extremely  wide  range  of  the 
Nummulitic  strata.     • 

Dr.  Duncan  observed  that  the  Cretaceous  fossils,  as  had  been 
observed  by  both  M.  Louis  Lartet  and  himself,  belonged  to  the 
Upper  Greensand  formation.  He  considered  that  the  author  had 
proved  that  the  Eed  Sandstone  was  not,  as  suggested  by  M.  L. 
Lartet,  Neocomian,  but  either  Triassic  or  Permian.  Fossils  of  the 
Upper  Chalk  with  flints  he  found  to  be  absent  He  had  found  that, 
out  of  25  Cretaceous  species,  13  had  been  described  by  M.  Coquand 
from  Kabylia  and  Egypt,  while  8  were  European  forms. 

Mr.  Ethcridge  considered  the  fossils  from  the  sandstone  to  belong 
to  the  Trias,  especially  from  the  presence  of  Encrinus  moniliformis. 

Prof.  T.  Rupert  Jones  reported  the  Nummulites  as  of  the  com- 
mon typical  form  found  in  Egypt — the  N.  Ohizensis.  With  a  variety 
of  this  form  occur  some  others.  If  the  Nummulitic  rocks  were 
overlain  by  the  soft  white  friable  limestone,  this  latter,  like  similar  beds 
in  Scinile,  would  be  of  later  date,  though  similar  in  lithological  character. 

Mr.  W.  W.  Smyth  had  found  in  Nubia,  above  the  Catacombs,  Red 
Sandstones  overlain  by  limestone  and  Nummulitic  beds.  If  the  Red 
Sandstone,  as  seems  probable  from  the  fossils  discovered  by  Mr. 
Bauerman,  were  proved  to  be  Triassic,  a  great  point  in  the  geology 
of  Sinai  and  the  East  had  been  gained. 

Mr.  Boyd  Dawkins  inquired  as  to  the  evidence  of  the  mines 
having  been  worked  by  the  Egyptians. 

Mr.  Evans  was  not  satisfied  that  the  flint  flakes  had  been  used  in 
the  manner  suggested,  as  they  would  be  liable  to  break  off  in  the 
socket,  and  the  hammers  would  not  be  worn  away  in  the  manner 
they  exhibited  by  mere  impact  on  wood. 

The  President  commented  on  the  similarity  of  the  faunas  of  India 
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bf  trtmkm.  The  c 
alter&tioTi  of  the  crystala  oommenoee  by  the  rongbenmg  of  the  &oee 
(^  the  prism,  owing  to  the  formfttioii  of  anmerous  fine  Btriatiooa 
pataUel  to  the  basal  planes,  and  goee  on  beqnently  until  the  crystela 
IwTe  entirely  disappeared.  The  ultimate  product  is  a  hoUow  cast 
of  the  crystal,  which  may  then  be  filled  with  limeetone,  fonnii^ 
a  paendomoTph  by  a  total  replacement  l^us,  however,  appeftn 
to  be  rsre.  More  generally  tiie  disatdved  oeleetine  has  been  re- 
depoeited  npon  the  altered  crjrstals,  forming  macled  gronpa.  like 
■eoondary  crystals  are  oompact,  brilliant,  and  well  formed,  without 
inelnded  foreign  bodies.  These  phenomena  were  attributed  by  the 
authors  to  the  solubility  of  sulphate  of  strontia  io  chloride  of  sodium. 

3.  "  Note  on  the  Ecbinodermata,  bivalve  Hollnsca,  and  some 
other  Fossils  from  the  Cretaoeoos  Bocks  of  SinaL"  By  Dr.  P. 
Hartin  Duncan,  F.B.S.,  Sec  G.S.,  Ac. 

Hie  author  identified  the  foesils  brought  by  Hr.  Banermam  bom 
Sinai  as  belonging  to  the  Upper  Greensand  and  Hippnritie  Chalk 
horizons,  and  correlated  them  with  those  of  Algeria  and  South- 
eastern Arabia.     He  determined  the  following  specaee : — 

^<terafi>^«>u  ZAfcwwi.  Ag.  t  DeMir,  ip.  Hiitkia  trimUtM,  Boyle. 

Ihtaidia  lubitei^,  Klein.  Btfifrm  pHtmlm,  GoliuiuB. 

FiTftumoiU.  H.  Coq.  (Mim  Aw*teita,  H.  Cmf. 

Bpia^er  duliiutia,  AgMi.  ,  Mr.  MQor,  noblil. 

lumidiu.  Door.  Mtrmli,  H.  Coq. 

FtrUtttr  ttlmgrn,  D'Orb.  Sitfyra  Omftfi,  tod  Bqch. 

BtminUr  CflWiMiKiuti.  Cotlean.  Ottna  IMtttrri,  H.  Coq. 

JHynnM  Ddmmmi,  ttmar.  «vnnu(m,  Niln. 

JwArfinrffmn  vrialtr*,  Bronpi.  OprMuu  rwKniiii— ,  D'Oib. 

"  ■■  —  wi^fMJu,  D'Oiti. 

ArAiaeimnt,  S'Oib. 


FlieatuU  fiwnwti,  H.  Coq. 
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4.  «  On  the  exiBtenoe  during  the  Quaternary  Period  of  a  Glacier 
of  the  Seoond  Order,  oooupying  the  'cirque'  of  the  valley  of 
Palh^rea  in  the  western  part  of  the  grauitio  'massif'  of  the  Loske." 
By  M.  C.  Martins,  For.  Corr.  G.S. 

After  mentioning  that  no  one  had  satisfaotorily  proved  the  former 
ezistenoe  of  glaciers  in  the  Puys  of  Auvergne,  the  Gevennes  moun- 
tains, or  the  massif  of  the  Loz^re,  the  author  stated  that»  from 
studying  the  Government  map,  it  oocurred  to  him  that  traces  of  a 
glacier  ou^t  to  be  found  in  the  eastern  part  of  the  granitic  massif  of 
the  Loz^re,  at  the  upper  portion  of  the  Valley  of  Palh^res,  whidh 
opens  near  YiUefort  An  examination  of  the  district  in  queaticii 
proved  the  former  existence  of  a  glacier  which  was  limited  to  the 
cirque  which  enclosed  it^  and  did  not  descend  into  the  valley.  A 
lateral  and  a  terminal  moraine  were  found,  and  rockes  perekie»  were 
observed  on  the  sides  of  the  valley.  No  striae  or  polished  snifM^es 
were  seen,  owing  to  the  schistose  rocks  being  easily  decomposed. 

Edinbubgh  Geological  Societt. — ^Ths  P&ksidsht's  Addbbss. 
— On  the  drd  December,  1868,  the  newly-elected  President,  Archi- 
bald Gkikie,  Esq.,  F.B.S.,  etc.,  Director  of  the  Greological  Survey  of 
Scotland,  delivered  the  foUowiug  address. 

Mr.  Geikio,  after  thanking  the  society  for  the  compliment  whidh 
they  had  paid  him  in  electing  him  their  President,  passed  on  to 
notice  some  of  the  functions  of  scientific  societies.  These,  he  said, 
may  be  conveniently  divided  into  two  classes — first,  those  of  a 
national  character,  like  the  Royal  Society,  the  Greological  Sodety, 
and  the  Chemical  Society  of  London ;  and  second,  local  societies^ 
properly  so-called.  The  functions  of  a  local  society  are  five-fold — 
first,  to  exhaust,  so  far  as  possible,  the  geology,  botany,  or  natural 
history,  as  the  case  may  be,  of  its  own  district,  and  to  methodise  and 
encourage  the  observations  of  an  organised  body  of  workers  among 
its  members ;  secondly,  to  watch  every  change  within  the  scope  of 
its  own  science  which  may  arise  in  the  course  of  human  progress — 
for  example,  in  botany,  to  note  the  changes  caused  by  man's  inter- 
ference upon  the  plants  of  a  district ;  in  geology,  to  notice  the  effects 
revealed  by  every  new  quarry,  railway  cutting,  or  exposure,  along 
with  the  influence  of  man  upon  existing  geological  processes ;  third, 
to  bring  forward  at  evening  meetings  notices  of  all  new  observations 
made  by  the  members  or  by  others  in  the  district,  and  to  preserve, 
and  where  possible,  publish  a  record  of  these  observations ;  fourth, 
to  aid  the  researches  of  men  who  are  devoting  themselves  to  any 
special  branch  of  science,  by  furnishing  them  with  carefully  verified 
facts  and  specimens,  or  other  material  wliich  may  be  required ;  and 
fifth,  to  foster  among  its  own  members  and  in  the  outer  world  a 
love  of  the  science  which  the  Society  is  specially  formed  to  cultivate. 
In  regard  to  the  Edinburgh  Greological  Society,  the  author  pointed 
out  how  advantageously  situated  it  is  for  the  study  of  geological 
science.  No  better  field  for  the  prosecution  of  that  study  can  be 
found  than  the  neighbourhood  of  Edinburgh,  while  the  libraries  and 
geological  collections  in  the  city  afford  exoellent  help  to  the  student 
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And  notwithstaDding  the  extent  of  the  literature  devoted  to  the  geo- 
logy of  Edinburgh,  much  remains  still  to  do ;  and  much  may  be 
entered  upon  by  the  members  of  such  a  Society  as  the  Edinburgh 
Gteologicai  Society.  In  the  first  place,  there  is  the  palseontological 
domain.  The  Silurian  Bocks  of  the  Lammermoors  and  the  Moorfoot 
Hills  have  no  doubt  still  some  fossil  treasures  to  show.  The  Upper 
Silurian  Bocks  of  the  Pentland  Hills  have  been  carefully  searched 
by  several  members  of  the  Society,  who  have  amassed  a  large  collec- 
tion of  the  organic  remains  of  that  locality  ;  and  it  woudl  be  well  if 
the  other  geological  formations  of  the  district  were  as  thoroughly 
explored.  The  Old  Bed  Sandstone  of  the  Pentland  Hills  has  not 
as  yet  yielded  any  fossils,  but  hopes  may  be  entertained  that,  especi- 
ally in  the  neighbourhood  of  West  Linton,  some  GephalaapidcB  and 
Crustaceans  of  the  lower  beds  of  that  formation  may  yet  be  found. 
Mr.  Oeikie  is  of  opinion  that  in  all  likelihood  there  is  in  reality  no 
tme  Upper  Old  Bed  Sandstone  in  this  district,  but  that  what  has 
hitherto  been  so  esteemed  will  prove  to  belong  in  reality  to  the  lower 
division  of  the  system.  The  Carboniferous  system  of  the  district 
furnishes  in  itself  a  wide  field  of  research.  Each  of  its  broader  divi- 
sions can  be  distinguished  by  fossils,  and  what  the  members  of  the 
Society  might  be  strongly  advised  to  illustrate  is,  how  far  each 
separate  bed  contains  distinct  fossils,  also  how  far  the  same  bed 
shows  a  change  in  its  fossil  contents  as  it  passes  from  one  district  to 
another — for  example,  how  far  the  organisms  in  the  Burdiebouse 
limestone  resemble  or  differ  from  those  on  the  same  horizon  in 
West  Lothian  and  East  Lothian.  There  is  also  an  interesting  field 
of  inquiry  in  connection  with  former  volcanic  conditions  during 
various  portions  of  the  Carboniferous  Period,  and  Mr.  Geikie  sug- 
gested as  a  profitable  subject  of  investigation,  whether,  in  the  neigh- 
bourhood of  interbedded  volcanic  rocks,  any  change  in  the  contem- 
poraneous flora  or  fauna  could  be  made  out. 

Li  the  neighbourhood  of  Edinburgh  no  stratified  rocks  have  yet 
been  found  between  the  Carboniferous  system  and  the  Boulder-clay. 
Underneath  the  Boulder-clay,  in  certain  localities,  gravels  and  sands 
occur,  in  which  it  might  be  of  great  advantage  to  institute  a  careful 
and  continued  search  for  organic  remains,  such  as  might  serve  to 
indicate  the  nature  of  the  plants  and  animals  living  in  this  neigh- 
bourhood at  the  commencement  of  the  Boulder-clay  period.  The 
Boulder-clay  itself,  notwithstanding  all  that  has  been  done  in  recent 
years,  still  offers  many  opportunities  of  useful  inquiry.  It  is  in 
reaUty  a  complex  formation,  and  members  of  the  Society  might  do 
much  good  in  trying  to  trace  out  its  subdivisions.  They  ought 
especially  to  watch  every  new  cutting  and  exposure  of  the  clay,  or 
of  the  sand-beds  contained  in  it,  with  the  view  of  detecting,  if 
possible,  any  organic  remains,  more  particularly  shells  of  an  Arctic 
character.  They  should  also  wash  samples  of  the  clay  from  each 
district,  with  the  view  of  discovermg  foraminifera,  as  has  been  done 
so  successfully  in  other  districts.  Nor  need  they  even  despair  of 
discovering  Mammalian  remains,  for  he  need  not  remind  them  that 
within  eight  miles  from  where  they  were  assembled  the  tusk  of  a 
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Mammoth  had  been  taken  out  of  the  Drift-beds.  The  sands  and 
gravels  that  lie  upon  the  Boulder-olay  present  still  many  problems, 
which  are  more  likely  to  receive  solution  from  the  organized  ob- 
servations of  a  local  Society  than  from  the  work  of  single  individuals. 
Later  than  the  Drift  come  the  old  river  terraces,  in  which,  so  far  as 
the  neighbourhood  of  Edinburgh  is  concerned,  no  human  remains 
have  yet  been  detected,  nor,  indeed,  any  evidence  of  those  conditions 
which  are  illustrated  by  the  old  river  gravels  of  the  south  of  England 
and  the  north-east  of  France. 

Passing  next  to  the  petrology  of  the  district,  Mr.  Gkikie  pointed 
out  that  the  neighbourhood  of  Edinburgh  furnishes  admirable  illus* 
trations  of  metamorphism  in  the  Lower  Silurian  Rocks,  with  many 
syenites  and  porphyries.  The  volcanic  rocks  of  the  district  have 
long  been  famous ;  nevertheless  much  has  still  to  be  learned  r^ard- 
ing  their  chemical  and  mineralogical  composition.  The  nomenda- 
tnre  of  crystalline  rocks  is  in  a  most  deplorable  state  in  this  country. 
It  remains,  indeed,  in  much  the  same  state  as  it  was  about  the  be- 
ginning of  the  century.  There  is,  therefore,  no  branch  of  geological 
inquiry  which,  at  the  present  time,  offers  greater  prospect  of  new 
and  important  results.  Chemistry  and  mineralogy  are  both  needed. 
The  chemist  may  tell  the  ultimate  chemical  composition  of  the  rocks, 
but  not  so  well  their  mineralogical  arrangement  That  is  best  done 
by  the  help  of  the  microscope, — an  instrument  which  will  un- 
doubtedly come  to  be  an  indispensable  part  of  the  equipment  of  every 
field  geologist.  In  conclusion,  he  showed  that  the  preparation  ii 
elaborate  papers  is  not  necessary ;  that  the  Society  ought  not  to  bd 
too  ambitious;  that  though  elaborate  papers  of  great  merit  will 
always  be  heartily  welcomed,  it  can  hardly  be  hoped  that  such 
papers  will  be  numerous.  The  members,  however,  will  do  good, 
not  only  to  themselves,  but  to  the  cause  of  the  science  which  thej 
cultivate,  by  bringing  to  their  meetings  notices  of  new  facts  and  dis- 
coveries made  either  by  themselves  or  by  others.  These  notices  the 
Society  ought  to  preserve,  and,  if  possible,  from  time  to  time  publish. 
Many  people  speak  disparagingly  of  such  local  efforts,  but,  in  truth, 
science  would  often  make  but  slow  progress  without  them.  A  local 
Society  will  do  far  more  good  to  geology  by  carefully  illustrating 
the  geological  structure  of  its  own  district,  than  by  attempting  to 
furnish  such  papers  on  the  science  as,  in  justice  alike  to  the  author 
and  the  cause  of  science,  can  only  properly  be  done  by  a  great 
national  society  like  the  Geological  Society  of  London.  Its  ambition 
should  be  to  be  distinguished  by  the  amount  of  useful  work  which 
it  can  do,  being  well  assured  that  no  such  work,  no  matter  how  local 
in  its  first  aspect,  can  be  honestly  done  without  adding  something  to 
the  stock  of  knowledge,  and  thereby  advancing  the  cause  of  scienoe. 

Qeologioal  Society  of  Glasgow. — ^I. — Nov.  6th,  1868.  Pro- 
fessor John  Young,  M.D.,  etc.,  President,  in  the  chair. 

Mr.  James  Armstrong  exhibited  a  well-preserved  fin-spine  of 
OrocanihuBf  from  the  Carboniferous  Limestone  at  Roughwood  Quarry, 
near  Beith.     This  massive  spine— new  a  sa  Scottish  fossil — is  charao- 
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terized  by  its  laTge  size  and  pyramidal  shape,  and  by  its  interior 
being  quite  hollow,  except  at  the  apex  ;  whereas  in  the  other  genera 
of  fosul  Plagiostomes  the  spines  are  narrow,  gradually  tapering, 
solid,  and  in  many  cases  furnished  with  one  or  more  rows  of  den- 
tieles.  OraeanihuB  is  further  distinguished  by  the  blunt  tuberoles 
which,  either  singly  or  in  ridges,  cover  its  surface. 

The  President  also  exhibited  a  new  icthyodorulite,  sent  by  Mr. 
Bobert  Craig  (a  Corresponding  member),  &om  Langside  Qoarry, 
near  Beith. 

Mr.  John  D.  Campbell  exhibited  some  specimens  of  wood  en- 
cmsted  with  oxide  of  iron  from  the  head  of  Loch  Melfort,  Argyll- 
shire.  In  the  same  section  fragments  of  wood  and  hazel-nuta  in  a 
good  state  of  preserration  were  foimd,  showing  that  the  inomstation 
of  the  specimens  exhibited  was  due  to  local  oozing  of  water  ohaiged 
with  iron. 

The  following  papers  were  then  read : — 

1.  "On  the  section  of  strata  at  present  being  worked  in  the 
western  portion  of  the  Oilmorehill  grounds,  for  the  purpose  of 
obtaining  Building  Stone,  for  the  erection  of  the  new  University." 
By  Mr.  John  Young. — The  paper  was  illustrated  by  specimens  of 
the  sandstone,  etc.,  and  by  vertical  and  horizontal  sections  of  the 
strata  in  the  quarry.  The  chief  interest  to  a  geologist  in  this  quarry 
consists  ill  the  numerous  strata  therein  exposed,  there  being  no  fewer 
than  twenty-six  different  beds  in  the  depth  of  sixty  feet  from  the 
surface.  These  consist  of  five  seams  of  free  coal,  varying  in  thick- 
ness from  nine  to  eighteen  inches  :  five  bedj*  of  sandstone,  with 
accompanying  strata  of  clay  shale,  bituminous  shale,  fireclay,  and  a 
tiiin  seam  of  blackband  ironstone.  The  geological  position  of  the 
strata  is  in  what  is  known  in  the  Glasgow  district  as  the  Possil 
Lower  Coal  and  Ironstone  series,  which  lies  about  510  fathoms  under 
the  Upper  Red  Sandstone  of  the  Lanarkshire  Coalfield.  Mr.  Young 
next  i>ointed  out  the  relation  which  the  Possil  series  bears  to  the 
strata  of  other  portions  of  the  Scottish  Coalfield,  and  stated  that 
they  occupy  a  middle  position  in  the  Carboniferous  Limestone  series 
of  this  country  ;  yet  in  this  district,  throughout  a  thickness  of  900 
feet,  no  limestone  band  or  other  calcareous  strata  are  found.  Their 
lithological  character,  and  the  nature  of  the  organic  remains,  present 
us  witli  conditions  very  similar  to  that  which  prevailed  during  the 
deposition  of  the  sedimentary  strata  of  the  Up[X3r  Coal-measures  of 
Western  Scotland. 

The  sandstone  of  the  Gilmorehill  quarry  is  a  whitish  fine-grained 
rock,  streaked  at  intervals  with  carbonaceous  matter.  It  occurs  in 
beds,  the  thickest  of  which  is  fully  12  feet.  The  five  beds  in  the 
quarry  will  yield  about  40  feet  in  thickness  of  good  serviceable  rock. 

During  the  working  of  the  uppermost  part  of  sandstone  in  the 
quarry,  the  workmen  came  upon  the  remains  of  the  stumps  of  five 
large  fossil  trees  standing  in  an  erect  position,  with  their  roots 
extending  into  the  bed  of  shale  upon  which  they  once  grew,  lliey 
belong  to  the  genus  SvjiUaria,  and  while  they  were  allowed  to  remain 
in  position  they  formed  a  very  interesting  object  in  the  quarry. 
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The  Boulder-till  oocun  at  Qilmorehill  of  great  thickness,  the 
valley  of  the  Kelvin  having  been  scooped  out  of  it  down  to  its 
present  bed,  it  is  of  the  same  normal  character  as  that  which  covers 
the  country  around  Glasgow.  It  contains  many  striated  stones 
belonging  to  various  rock-formations.  The  direction  of  the  stri»  on 
the  surface  of  the  underlying  rocks  at  the  quarry  shows  that  the 
great  ice-sheet  had  passed  over  this  part  of  the  district  nearly  from 
west  to  east,  which  is  the  average  direction  of  the  glacial  striso  in 
this  tract  of  Scotland. 

2  "  On  the  Claystones  of  Arran."      By  the  Eev.  John  F.  Potts, 
B.A. — ^The  author  of  this  paper  stated  that  by  the  familiar  term 
claystone  he  desired  to  indicate  the  whole  group  of  the  Arran  rocks, 
of  which  the  base  was  a  felspathic  paste.     These  rocks  are  beauti- 
fully developed  in  the  pretty  Ben  Leister  Glen,  at  the  N.W.  comer 
of  Lamlash  Bay,  where  there  exist  upwards  of  a  dozen  large  dykes 
of  the  several  varieties.     Singular  to  say,  these  claystone  dykes  are, 
with  one  exception,  always  found  in  that  Glen  associated  with 
parallel  and  contiguous  dykes  of  common  basalt  or  greenstone.    The 
former  are,  however,  invariably  many  times  as  thick  as  the  latter, 
and  were  evidently  injected  first  into  the  fissures.     The  igneous 
origin  of  claystone  was  the  point  first  demonstrated^  although  at- 
tention was  called  to  some  extraordinary  appearances  in  the  Glen, 
which  taken  alone  would  lead  to  an  opposite  inference,  such  as  the 
existence  of  pebbles  in  the  heart  of  the  claystone,  and  the  curious 
flEict,  already  alluded  to,  of  double  dykes  occurring  together  with 
such  frequency.     But  this  latter  phenomenon  was  explained  on  the 
supposition  of  two  distinct  sets  of  volcanic  disturbances.     Claystone, 
being  a  less  crystalline  rock,  must  have  been  erupted  near  the  place 
where  it  is  now  found.     The  Holy  Isle,  Dun  Dhu  on  the  CorrygiUs 
shore,  and  the  well-known  Windmill  Hill  near  Brodick  are  all  huge 
pyramids  of  claystone  resting  upon  the  same  sandstone  that  is  found 
in  the  Ben  Leister  Glen  containing  the  dykes.    These  three  re- 
markable hills  were  probably  ancient  volcanoes,  and  as  they  are  cdl 
equally  near  the  glen  in  question,  the  terribly  shattered  character  of 
its  bottom  may  be  explained.      A  subsequent  renewal  of  volcanic 
action  opened  still  further  the  fissures  formerly  produced  there,  and 
these,  becoming  filled  with  a  more  fluid  lava,  caused  the  phenomenon 
of  the  double-dykes.     The  author  desired  it  to  be  understood  that  he 
made  these  suggestions  merely  with  the  hope  of  attnucting  attention 
to  this  very  interesting  group  of  the  rocks  of  Arran« 

n.— 3rd  December,  1868.  Edward  Hull,  Esq.,  F.R.S.,  Vice- 
President,  in  the  chair. 

The  Chairman  exhibited  a  specimen  of  native  copper  in  trap,  and 
Prehnite  embedded  in  analcirae. 

Mr.  John  Young  exhibited  a  fossil  fruit  nearly  allied  to  Trigono- 
eatyumy  from  the  Carboniferous  limestone  shales  of  Calderside,  High 
Blcmtyre,  but  it  differs  from  that  genus  in  possessing  eight  ribs  near 
the  apex.  Also  from  the  same  beds,  Griffithides  meaotuberculatus, 
H'Coy — one  lying  extended  in  the  shale,  and  the  other  coiled  up. 
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Tbe  oocorrenoe  of  this  orostaoean  in  a  pexfeot  oondition  is  extremely 
lare. 

Mr.  James  Bennie  exhibited  a  fossil  fruit — IW^onocarpum-^and 
pieces  of  carbonised  wood  from  a  truly  marine  shale  in  Shiels 
Quarry,  East  Kilbride.  He  also  exhibited  a  series  of  pyritized  twigs 
from  the  marine  shales  of  Lickprivick,  East  Kilbride. 

The  Chairman  presented  and  explained  a  map  of  Great  Britain 
which  he  had  prepared  at  the  request  of  the  Royal  Coal  Commission, 
to  illustrate  his  yiews  regarding  the  extent  and  depth  to  which  the 
coal-fields  of  England  stretch  l^neath  the  Mesozoic  formations.  The 
map  showed  that  while  there  is  a  large  area  in  Cheshire,  Stafford- 
shire, Warwickshire,  Leicestershire,  Notts,  and  Yorkshire  formed  of 
Triassic  and  Permian  rocks  overlying  the  coal,  yet  that  this  mineral 
does  not  extend  under  the  eastern  and  southern  counties  of  England, 
which  are  considered  to  be  formed  of  newer  formations  resting  on 
rocks  of  older  age  than  the  Coal-measures.  The  map  is  to  accompany 
Mr.  Hull's  evidence  when  published  in  the  ''  Blue  book." 

A  commimication  was  read  from  Mr.  Alexander  Currie,  one  of  the 
members,  on  the  recent  discovery  of  ancient  canoes  near  Bowling. 
Mr.  Currie  gave  an  historical  resume  of  the  occurrence  of  ancient 
canoes  in  the  bed  of  the  Clyde,  and  in  lakes  and  marshes  through- 
out the  other  parts  of  the  country.  An  account  was  then  given  of 
the  discovery  by  the  writer  of  the  canoes,  which  formed  the  special 
object  of  his  paper.  Two  of  these  he  had  exhumed  from  the  bed  of 
the  river  near  Dunglass.  They  were  found  lying  abreast  of  each 
other,  embedded  in  tenacious  clay,  containing  water- worn  boulders, 
overlain  by  a  deposit  of  alluvial  mud.  The  longer  of  the  two  con- 
sists of  a  rough  undressed  tree,  23^  feet  in  length,  and  11  feet  in 
mean  girth,  the  inside  being  l)eautifully  hollowed  out.  The  lesser 
canoe  measures  13  feet  in  length,  3  feet  in  width,  and  is  shaped  like 
the  modem  fishing  cobble,  with  square  stem.  The  third  canoe  had 
been  found  opposite  Dumbuck,  by  parties  in  Dumbarton,  from  whom 
it  had  passed  into  the  possession  of  the  writer.  Like  the  last,  it  is 
formed  out  of  a  dressed  oaken  log,  and  measures  23  foot  in  length 
and  31  inches  in  breadth,  its  depth  not  being  ascertainable  owing  to 
its  sides  being  in  an  imperfect  state.  The  remaining  portion  of  the 
paper  contained  his  speculation  as  to  the  people  by  whom  tliese 
relics  were  fashioned,  and  the  probable  time  which  had  elapsed  since 
they  became  entombed  in  the  river-silt  J.  A. 

Dttdlky  and  Midland  Geological  Society. — This  Society  held 
the  first  of  the  series  of  winter  meetings,  in  the  Museum,  on  Friday, 
the  27th  November.  The  chair  was  taken  by  H.  Beckett,  Esq,, 
F.G.S.  Mr.  Hollier  exhibited  the  TrUobite  from  the  Dudley  Lime- 
stone, described  by  Mr.  H.  Woodward  in  the  Geological  Magazine, 
for  November,  as  Cahjmene  ceratophthalma,  having  all  the  charac- 
teristics of  the  well-known  CaJymene  Blumenbachiiy  but  with  eyes 
placed  on  the  end  of  long  peduncles.  This  curious  specimen  gave 
rise  to  an  animated  discussion,  in  which  all  the  speakers  expressed 
themselves  as  dissenting  from  Mr.  Woodward's  views ;  but  whether 
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• 
the  ■o-called  eye-pedonoles  were  really  the  reversed  oheek-margins 
of  the  same  Trilobite,  or  belonged  to  another  individual,  seemed  to 
admit  of  some  doabt.  Several  interesting  illustrations  in  confirma- 
tion of  the  latter  of  these  opinions  were  exhibited.  There  seems  to 
be  no  doubt  that  the  fossil  in  question  has  been  mutihtted,  as  Mr. 
Johnson  stated  that  when  he  first  saw  it  the  margins  of  the  sessile 
eyes  of  the  common  Calymene  Blumenbaehii  were  distinctly  visible.^ 
Among  the  fossils  exhibited  may  be  mentioned  one  which  Mr. 
Beckett  considered  as  a  CcUanUU,  firom  the  Dudley  Limestone,  thou^ 
the  absence  of  all  remains  of  land-plants  in  these  early  measures 
pointed  rather  to  the  specimen  exhibited  being  an  OrthoeercLB.  Mr. 
HoUier  exhibited  a  number  of  beautiful  Trilobites  and  several  Xmuli 
from  the  Coal-measures.  Mr.  Ketley  also  exhibited  a  specimen  of 
Fhckcof  DowninguB,  var.  spinosus,  only  one  specimen  of  which  ia 
recorded,  and  that  from  the  Ludlow  rock. — Dudley  Herald,  Deo.  5, 
1868. 

Montreal  Nattjrix  History  Soccett. — ^The  usual  mon^y 
meeting  of  this  Society  was  held  on  Monday  evening,  Oct.  26th, 
1868.  The  President,  Principal  Dawson,  F.R.S.,  eta,  etc ,  in  the 
Chair.  £.  Billings,  Esq.,  F.G.S.,  read  a  paper  entitled,  ''Note  on 
the  Bones  of  a  Mastodon  found  near  Dunnville,  Oct.,  1868." 

On  reading  the  announcement  in  the  papers  of  the  discovery  of  the 
bones  of  a  Mastodon,  near  Dunnville,  two  weeks  ago,  I  left  Montreal  by 
the  first  train  for  the  locality.  On  arriving  there,  I  found  that  the 
accounts  were  somewhat  exaggerated.  The  remains  were  not  so 
large  as  had  been  reported,  and  besides  were  in'  a  very  poor  state  of 
preservation.  The  tusks  had  almost  entirely  disappeared — there 
remaining  only  two  or  three  small  fragments,  about  a  foot  long  and 
one  or  two  inches  thick.  No  part  of  the  head  remained  except  the 
posterior  portion  of  the  right  ramus  of  the  lower  jaw.  There  are 
seven  molar  teeth  with  the  enamel,  as  usual,  well  preserved.  There 
is  a  nearly  perfect  thigh  bone  and  several  other  bones  of  the  legs 
and  feet,  most  of  them  more  or  less  broken  and  decayed.  There  are 
a  few  of  the  vertebras,  some  fragments  of  the  ribs,  and  a  number  of 
other  imperfect  bones. 

On  examining  the  teeth,  I  found  the  remains  to  be  those  of  the 
common  American  species  Mastodon  Ohioticus  or  Trtlophodon  Ohuh 
tieue,  according  to  Dr.  Falconer's  classification.  Judging  from  the 
size  of  the  teeth  and  femur,  I  should  say  that  this  animal  was  a 
Mastodon  of  medium  size,  perhaps  nine  feet  in  height.  I  do  not 
think  the  tusks  could  have  been  fourteen  feet  long.  The  longest  and 
most  perfect  skeleton  of  this  species  known  is  that  which  was 
mounted  by  the  late  Dr.  Warren,  of  Boston,  and  which  is  now,  I 
believe,  in  one  of  the  museums  of  that  city.  It  measures  seventeen 
feet  in  length  from  the  front  part  of  the  face  to  the  insertion  of  the 
tail,  and  is  a  little  over  eleven  feet  in  height.  The  tusks  are  about 
eleven  feet  in  length,  and  it  seems  probable,  therefore,  that  those  of 
the  Dunnville  skeleton  were  not  so  long. 

^  See  Mr.  Woodward's  letter  in  C<nTefpoiidenoe,  pa^  4S. 
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The  >eiu»iiu  wen  fotind  in  «  swamp,  about  one  and  a  half  nl0 
north  of  DtmTille,  partly  unbedtled  in  a  layer  of  fins  mud.  holdi^P 
'ftadi  water  dkella  of  epede*  now  living  in  our  rivere,  lake*  anT' 
Th«  sand  is  two  and  a  half  feet  thick,  rests  upon  Boulder- 
od  ta  orerhud  by  one  and  a  half  feet  of  black  vegi>table  mauld. 
t  of  the  bones,  aa  I  understand,  were  fonnd  in  the  olay,  bnt 
\0^  partly  projected  np  oat  of  the  sand  into  the  mould.  It  is  clear, 
Jb^efore,  that  this  animal  lived  long  after  the  dose  of  the  Glacial 
^|Mriod. 

i  From  DmiTilIe  I  went  to  the  Nia^ra  Falls,  whttre  there  are  pre- 
jnrred  in  Btr.  Bamett's  museum,  a  nearly  perfect  lower  jaw  of 
Wnuall  Mastodon  from  SL  Thomas,  Onliuio.  The  molars  are  all  in 
wnoe,  and  the  specimen  is  interesting,  as  it  retains  the  two  small 
rJMliii  that  are  seen  in  the  lowerjaw  of  the  young  Miutodon,  but  not  in 
tta  adult.  Mr.Bamcttha^anamber  of  other  teeibaudlowerjaws,  both 
Wthe  Msftodon  and  Hammotb,  which  he  has  collected  from  difiereat 
jJlPTir  Id  the  western  ports  of  Ontario.  There  are  three  molars  of 
■hs  Mastodon  in  the  Provincial  moseum  from  Lonjon,  besides  the 
■idleQlioD  of  Mammoth's  bones  from  Hnmiiton.  These  are  all  the 
■ban]  elephantine  remains  that  have  been  collected  in  Canada  to  my 

II  is  worlhT  of  nute  lli;if.  none  of  tluso  roiuiiiJis  witc  wllected 
aaat  of  the  western  extremity  of  Lake  Ontaria  It  would  seem  that 
wfaen  the  Hastodon  and  Mmnmoth  roamed  over  Canada,  the  diatri- 
batioD  of  land  and  water  was  somewhat  different  &om  what  it  ia 
now.  The  great  escarpment  (nsnally  called  the  Niagara  ridge) 
which  nma  from  Lewiston  to  ^unUton  and  thence  to  Owen  Sound, 
bnaed  a  ahore  of  cmly  s  few  feet  in  height,  and  all  west  of  it  was  » 
lav  flftt  ooontzy  abounding  in  swampy  land,  where  grew  the  oedai, 
wpnob,  uid  other  evergreens,  upon  whose  leaves  and  twiga  the 
Juatodon  q>paars  to  have  subsiBted.  Easterly  there  vras  a  great 
finfa-watar  aee  that  covered  a  large  area  of  the  present  dry  land  of 
Oto»da,  and  of  the  neighbouring  statea.  No  remains  of  theaa 
MitiMla  have  been  found  in  Canada  at  any  place  east  of  Hamilton; 
waA  it  ia  not  difficnlt  to  show  that  those  collected  there  had  been 
drifted  down  fiom  the  interior  by  the  river  that  onoe  flowed  throngli 
tlw  ravine  at  Dnndas.  In  the  Statea  they  have  been  colleotod  is 
nnmerona  localitiefl  all  over  the  oountry,  to  some  point  as  &r  east  aa 
Maaaaobnaotti.  A  line  diswn  north-easterly  from  Hamilton  to  New 
Bnmswiok  would,  according  to  our  present  knowledge,  form  the 
nOTtli-westem  boundary  of  the  oonntry  inhabited  by  die  Hutodon 
aad  MammoQi  in  the  Dominitm. 

Principal  Dawson,  LL-D.,  F.R8.,  F.G.8.,  Ac,  exhibited  some 
apaotmeos  of  graphite  from  Buckingham,  Q-C,  and  remarked  on  the 
pnallelism  bc^een  its  mode  of  ooonrrenoe,  whether  in  beda  or 
vaina,  with  that  of  the  oconrrenoe  of  bitominons  matter,  of  organic 
origin,  in  limestones  and  shales,  and  in  the  veins  or  fissures  tift- 
waing  such  rooks ;  ai^^ng  that  if  the  graphite  of  the  lAurentiaa 
looks  ia  aasamed  to  be  of  organic  origin,  diese  rocks,  when  originaily 
deposited,  must  have  hdd  vast  quantitiee  of  vegetable  debris,  and 
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must  have  constituted  highly  bituminous  limestones  and  shales,  the 
volatile  matter  of  which  had  probably  been  dissipated  and  the 
carbon  brought  into  the  state  of  graphite,  before  the  commencement 
of  the  Silurian  period.  In  evidence  that  such  a  change  might  be 
effected  without  any  great  amount  of  heat,  he  adduced  the  fact  that 
in  the  Devonian  rocks  of  New  Brunswick,  trunks  of  trees  and  even 
the  most  delicate  leaves  of  ferns  have  been  converted  into  graphite 
without  obliterating  their  structure. 

Anthbopolooioal  Society  op  London. — 16th  December. — Db. 
James  Hunt,  President,  in  the  Chair. — Dr.  Garter  Blake,  F.O.S.» 
Hon.  Memb.  A.S.L.,  made  a  communication  on  the  skull,  jaw,  and 
limb-characters  afforded  by  the  specimens  recently  discovered  at  Cro- 
Magnon  (Les  Eyzies),  France,  and  contrasted  them  with  those  of 
similar,  and  in  one  case  greater,  age  from  the  Belgian  bone-caves. 
He  pointed  out  that  whilst  the  Belgian  caves  afforded  evidence  of 
man  in  some  degree  pithecoid,  yet,  on  the  whole,  exaggerating  the 
characters  of  the  lower  Sclavonian  races ;  the  French  remains  were 
entirely  sui  generis,  and  were  those  of  men  who,  although  presenting 
some  simial  characters,  yet,  in  cerebral  capacity,  were  superior  to 
most  existing  races,  and  in  some  respects  resembled  the  Celtic  crania 
of  the  present  day. 


coi^i^ESi>035riDEi?rc:E3, 

» 

GLACIERS  IN  SOUTH  DEVON. 

Sir, — As  the  question  whether  there  are  traces  of  glacial  action  in 
Devon  is  occasionally  mooted,  I  send  a  few  lines  relating  to  that 
point.  My  own  practical  acquaintance  with  Glaciers  is  confined  to 
one  hurried  visit  to  Switzerland,  and  on  that  account  I  did  not  ven- 
ture  in  my  paper  "  On  the  Geology  of  the  Valleys  of  the  Upper  part 
of  the  Eiver  Teign  and  its  feeders"  (Quarterly  Journal,  vol.  xxiiL 
p.  418),  to  ascribe  any  of  the  gravels,  or  transported  rocks,  to  that 
cause,  but  named  the  gravel,  deposited  before  the  "  re-excavation*'  of 
the  vaUey,.''  old  gravels."  Since  the  meeting  of  the  British  Associa- 
tion,  an  eminent  continental  geologist  paid  me  a  visit  to  examine  the 
granite  of  Dartmoor,  and  on  passing  a  place  where  the  ''  old  gravel" 
is  exposed,  said,  **  this  is  a  Moraine ;  a  Swedish  or  a  Swiss  geologist 
would  say  this  is  a  Moraine."  He  examined  other  ''old  gravel" 
sections,  and  gave  similar  opinions  on  the  spot,  which  he  confirmed 
on  further  consideration,  and  on  examining  the  map  of  the  district ; 
for  "  old  gravels,"  therefore,  the  word  "  moraines"  may  probably  be 
substituted.  I  do  not  feel  justified  in  publishing  the  name  of  my 
friend,  as  I  omitted  to  ask  his  permission  so  to  do,  but  enclose  it  for 
your  private  satisfaction ;  and  I  trust  that  your  readers  will  rely  on 
me  when  I  say  that  he  was  a  well-known  Professor,  on  whose 
opinion  the  most  eminent  geologists  would  place  the  greatest  reliance. 

G.  Wabeing  Obmkbod. 
Chagfobd,  Exstbb, 


Ccrresponienee — Mr.  Alfred  Belt 
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SUSSEX  Ain)  SUFFOLK  TERTIARIES. 

Sib, — 1.  In  the  coarse  of  the  last  summer  I  obtained  from  the  Bed 
&ag  at  Bailey,  neeur  Chillesford,  the  following  forms  : 


Fkmorbis  eomplamafuif  L. 


JVyw  mmtyimmta,  L. 
Jt^mmmm  peregtr,  MulL 
„         tntnemtula,  MoU. 

All  the  above  are  new  to  the  Bed  Crag  except  the  last  They 
were  intermixed  with  marine  shells. 

Besting  on  the  London  Clay  in  the  coast  near  Felixtow,  I  found  a 
freshwater  river  deposit,  containing  amongst  other  shells  Cydosioma 
degans  and  Hdtx  cupersa.  The  bed  is  overlain  by  about  two  feet  of 
gravel,  and  that  again  by  the  surfsbce  soiL  The  river  has  undercut 
the  Boulder-clay  to  a  considerable  extent  on  each  side. 

Hie  bed  is  worth  notice,  as  the  evidence  that  the  above  shells  occur 
fossil  in  Britain  is  very  meagre. 

2.  To  the  Shells  listed  by  Mr.  Godwin-Austen  from  the  Mud- 
deposit  at  Selsey,  I  can  add  the  following,  two  being  altogether  new 
to  Britain,  but  living  with  Lutraria  rugosa  and  Pecten  polymarphtu 
in  the  Mediterranean,  making  four  southern  forms,only  found  in  this 
deposit. 


FUmroiowta  (Man^elia)  ruptiy  Montagu. 
LUtcrma  nldU,  Mason. 

„  obtu»ata^  Linn^ 

Lacuna  puteolus^  Turton. 
£i»soa  parroy  Da  Costa. 

ttriatula^  Montagu. 

Mterrupta,  Adams. 

costulata.  Alder. 

membranfuea^  Desmarest. 

striata,  Adams. 
Jftfdrobia  uIvcb^  Pennant. 
Odottomia  plkatOy  Muntas^u. 

„  indiatincta^  var.  auturnaiii,  Phi- 

„  pallida,  Montagu.  Pippi- 

Droehut  lineatusy  Da  Costa. 


»? 


?» 


ti 


»t 


»» 


l\roehuM  esasperaUu,  Pennant. 
AdeorbU  tubearmata^  Montago. 
Solarium  pseudo-pfrgpectimuHj   Brocclii 
Turritella  communis,  Risso.  [(New). 

Utriitilus  obtu»u8,  Montagu. 
Patella  vtUgata,  Linne. 
Chiton  marginatum.  Pennant. 

faseieularis,  Linne. 

sieulut.  Gray  (New). 
Anomia  ephippiumy  IJnne. 
Ostrea  eduli*^  Linne. 
Cytherea  chione,  Linne. 
Syndoamya  tenuis,  Montagu. 
Saxicava  rugosa,  Linne. 
Corbula  gibba^  Olivi. 


>> 


»» 


For  the  determination  of  the  more  critical  forms  I  am  indebted  to 
Mr.  J.  Gwyn  Jeffreys.  Alfred  Bell. 

29,  Grafton  Street,  Fitzroy  Square. 

DISCOVERY  OF  BOS  PRIMIGRNIUS  IN  THE  LOWER  BOULDER- 
CLAY  OF  SCOTLAND. 

SiK, — Mr.  Geikie,  in  reply  to  my  note  on  the  above  subject  (in 
the  October  Tv^agazine),  reads  a  lecture  on  my  assumed  ignorance  of 
what  constitutes  Boulder-clay — the  gratuitous  assumption  cannot 
alter  the  facts  of  the  case  in  question.  K  a  Glacier  has  deposited  the 
beds  of  sand  and  earthy  clay  that  fill  two  small  basins  that  over- 
lie the  stratified  bed,  in  which  the  Bos  was  found,  it  must  have 
been  very  different  from  the  one  that  preceded  the  stratified  bed.  The 
latter  has  left  evidence  of  it«  passage  on  the  rocks  of  the  valley  ; 
the  former  has  left  none  on  the  soft  mud-bed,  over  which  it  must 
have  passed — this  stratified  bed  being  as  smooth  and  undisturbed,  as 
if  newly  deposited  in  a  quiet  lake.  Not  wishing  to  enter  into  a  con- 
troversy with  Mr.  Geikie,  I  merely  point  out  this  fact  for  his  con- 
sideration. BoBEBT  Cbaio. 

Lanobidb,  Beith,  Nov.y  1868. 
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EETEHOPHTLLIA  MIRABILISy  DUNCAN. 

8iB, — The  tone  of  Dr.  Duncan's  reply,  and  his  reference  to  my 
position,  constrain  me  to  decline  further  correspondence  with  him  on 
this  subject.  My  wish  was  to  settle  the  determination  of  the  ooral 
in  question,  not  the  qualifications  of  palsdontologists.  The  only 
points  requiring  notice  in  his  remarks  are,  1st.,  the  assertion  that 
irregular  fracture  of  the  spines  is  exceptional,  and  the  assumption  of 
anchylosis  of  the  joint ;  and  2nd.,  that  no  one  has  a  right  to  oritioise 
his  (Dr.  Duncan's)  work,  who  has  not  himself  described  fossils. 

The  first  begs  entirely  the  question,  and  the  evidence  I  have 
adduced  justifies  me  in  disputing  assertions,  however  authoritative. 

The  second  requires  only  to  be  stated  for  its  assumption  to  be 
apparent.  John  Young. 

HuNTEBiAN  Museum,  Glasgow, 
December  5,  1868. 

CLIMAX0DU8  OVATUQ  AND  DIPLODUS, 

Sib, —  Since  my  paper  on  the  new  palatal  tooth,  Climaxodtu  ovatui, 
appeared  in  the  Geological  Magazine  for  November,  1868,  I  have 
been  fortunate  enough  to  obtain  three  additional  specimens. 

The  general  characters  of  the  new  specimens  are  the  same  aa 
those  which  I  have  already  described,  but  their  sizes  differ  and  there< 
is  considerable  modification  in  their  general  outlines.  Two  of  the 
specimens  present  the  front  or  ridged  view,  and  one  the  back  or  curved 
view  of  the  teeth.  The  body  of  the  tooth  which  presents  the  back 
view  is  about  4-lOths  of  an  inch  in  length  and  about  5-lOths  broad, 
and  the  root  or  attachment  of  the  tooth  is  a  trifle  longer  than  the  body 
of  the  tooth  itself.  Of  the  other  two  teeth  presenting  front  views,  one 
is  6-10th8of  an  inch  long  and  5-lOths  broad,  and  the  entire  length  of 
tooth  and  root  is  9-lOths  ;  it  is  crossed  by  four  distinct  ridges.  The 
next  tooth  is  ll-20ths  of  an  inch  broad  and  9-20 ths  long,  and  is 
crossed  on  its  lower  half  by  five  closely  arranged  ridges,  the  root  or 
process  for  attachment  being  4-10  inch  in  length.  The  general 
structure  and  appearance  of  the  teeth  resemble  those  previously 
described. 

In  the  October  Number  of  the  Geological  Magazine  I  offered  to 
forward  specimens  of  Coal-measure  fossils  to  any  of  your  readers  who 
forwarded  to  me  a  stamped  and  addressed  luggage-label.  Several 
have  forwarded  labels  and  received  their  specimens,  but  others  do 
not  quite  understand  what  I  require  to  have  sent  me. 

Allow  me  again  to  state  that  as  I  have  thousands  of  duplicate  spe- 
cimens (of  which  it  would  be  a  cliarity  to  relieve  me)  of  teeth,  scales, 
ribs,  vertebrae,  spines,  and  other  remains  of  Rhizodus,  Megaliehthyn^ 
Oyracanthiu^  Pleuracanthtu,  Diplodus,  CtenoptychiuSy  etc.,  etc.,  I  shall 
be  most  happy  to  forward  per  Sample  Post  a  parcel  under  four  ouncei 
in  weight  to  any  of  your  readers  who  forward  me  an  ordinary  per- 
forated luggage  label,  bearing  their  address  and  two  penny  postage 
stamps  for  return  postage.  If  any  of  your  readers  cannot  conveni- 
ently obtain  a  luggage  label,  their  addbress  and  two  postage  stamps 

will  answer  the  purpose,  as  I  shall  find  the  label. — ^T.  F.  Babkas. 
Nswcastlb-on-Ttne,  November,  1868. 
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UNUSUAL  FOBMS  OF  CTSK0FTTCSIU8. 

Str, — Among  the  numerous  fossil  remains  which  I  have  recently 
ohtained  from  the  shale  overlying  the  Low  Main  Coal-seam  in 
Northumberland,  there  are  two  peculiar  forms  of  Ctenaptychitu,  which 
seem  worthy  of  being  illustrated  and  recorded  in  your  pages. 

The  two  species,  Ctenoptychius  pectinattu,  and  C.  deniicuUUm  are 
Tery  abundant,  but  they  are  of  the  usual  forms,  with  serrated  upper 
edges,  the  serrations  varying  from  eight  to  upwards  of  twenty  in 
number,  and  the  roots  extending  downwards  from  the  body  of  the 
tootii  or  tabexele  connected  with  the  serrated  edge. 

TsKTH  or  CrsHornrcBivs. 
FIg.L  "^ 


Fig.  2. 

fig'  1.  With  S3  Semtfoiw  (ttrke  natvnl  rise). 
Fig.  2.  With  17  Serratioiu  (three  times  nfttanl  lixe). 

The  two  specimens  to  which  I  desire  to  direct  special  attention 
(see  Woodcut)  are  the  only  two  I  have  obtained  with  lateral  in- 
stead of  perpendicular  extensions.  There  is  in  the  two  Bpecimens 
an  entire  absence  of  the  root-like  processes  which  ordinarily  cha- 
racterise Ctenoptychius.  llie  only  extension  from  the  serrated 
bodies  of  the  teeth  proceeds  from  one  side,  and  the  teeth  present  the 
appearance  of  miniature  combs,  with  long,  slender  solid  handles. 
I  shall  best  convey  an  accurate  idea  of  their  sizes,  forms,  and  general 
appearance  by  the  annexed  outline  sketches.     (See  Woodcut  above.) 

I  have  just  learned  that  several  specimens  in  my  collection  from 
the  Northumberland  Carboniferous  strata,  w^hich  I  have  been  ascribing 
to  Megaliclithys,  are  in  reality  Parabatrachus,  a  frog-like  reptile, 
which  was  originally  discovered  in  the  Glasgow  Coal-measures,  and 
was  described  by  Professor  Owen  in  the  Geological  Journal,  vol.  ix. 
The  glazed  and  punctured  character  of  the  head-plates  bear  a  re- 
markable resemblance  to  those  of  Megalichthys ;  their  forms,  how- 
ever, dififer  considerably.  T.  P.  Bark  as. 
NEwcAaTLE-ox-TYXE,  Dec.  6,  1868. 


OX  A    XEWLY-DISCOVERED    LOXG-EYED    TRILOBITE    FROM 

DUDLEY. 

Under  the  above  heading,  I  published  an  Article  in  the  Geological 
Magazine  for  November  last,  p.  489,  in  which  I  described  a  si>eci- 
men  of  Calymene  Bhnnenhachii  having  long  eye-stalks,  obligingly 
lent  me  by  Mr.  E.  Hollier. 

On  Nov.  3rd  I  received  a  note  from  Mr.  Charles  Ketley,  of 
Smethwick,  informing  me  that  he  knew  the  specimen,  and  that  the 
so-called  eye-stalks  were,  in  his  opinion,  only  parts  of  the  under- 
side of  the  head-margin  of  another  Trilobite  in  contact  withy  but  not 
a  pari,  of  the  specimen  described. 
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On  Nov.  9th  Mr.  Samuel  AUport,  of  Birmingham,  wrote  me 
almost  to  the  same  effect. 

On  Nov.  17tb  Mr.  Henry  Johnson,  of  Dudley,  forwarded  me 
a  very  long  criticism  upon  my  article,  insisting  strongly  upon  the 
same  explanation  of  the  supposed  eye-pedicels  as  that  already  sug- 
sested  by  Messrs.  Eetley  and  Allport  in  their  letters,  and  he  pub- 
lished the  same  letter  in  full  in  the  "  Dudley  Guardian  "  of  Nov.  2l8t 

A  very  animated  correspondence  ensued  in  that  paper  and  in  the 
"  Herald  "  (Nov.  25th,  Dec.  2nd  and  5th)  between  Messrs.  HoUier 
and  Johnson.  A  gentleman  signing  himself  "  Student "  added  a 
letter,  and  I  also  wrote  a  brief  reply. 

I  may  state  that  the  specimen  was  most  critically  examined  by 
many  of  my  scientific  colleagues  before  I  described  it,  and  I  found 
that  several  of  them,  upon  a  subsequent  examination,  still  held  to 
the  opinion  that  the  junction  between  the  glabella  and  the  supposed 
eye-pedicels  could  not  be  accidental,  and  was  certainly  not  artificial ; 
and  moreover,  that  the  surface  of  the  glabella  and  that  of  the  horns 
was  at  parts  continuous,  where  not  cut  in  developing. 

Mr.  Johnson  states  that  the  raised  supraciliary  margin  of  the  true 
orbit  was  distinctly  visible  near  the  base  of  the  pedicels  when  the 
Trilobite  was  shown  to  him  by  the  workman  before  its  final  de- 
velopment. 

The  most  dexterous  artist  could  not  have  united  the  head  and  the 
horns  to  produce  the  effect  seen  in  the  specimen  leaving  the  matrix 
unsullied  as  it  is ;  but  it  was  quite  possible,  by  a  few  clever  touches, 
to  render  the  apparent  union  of  the  pai*ts  still  more  complete,  and 
that  is  what  really  seems  to  have  been  done.  Whether  the  portions 
which  formed  these  so-called  eye-peduncles  are  really  the  missing 
portions  of  the  incurved  under-margin  of  the  genal-border  of  the 
head  of  the  same  Trilobite,  naturally  {not  artificially)  displaced,  so 
as  to  project  from  the  two  orbital  apertures ;  or,  whether  they  were 
produced  from  the  corresponding  portions  of  the  head  of  another 
individual,  fortuitously  brought  in  contact  with  it  whilst  the  matrix 
was  still  soft  and  yielding,  the  effect  produced  is  nevertheless  very 
remarkable,  and  so  like  a  true  union  of  parts  as  to  have  misled  other 
and  far  abler  observers  than  myself.* 

With  regard  to  this  Trilobite  I  have  said  in  my  paper  (p.  490) 
that  "In  all  points  except  in  the  remarkable  eye-pedundes,  the 
specimen  appears  to  be  a  true  Calymene  Blumenhachii,  Indeed  there 
are  specimens  in  the  Museum  collection  which  match  Mr.  Hollier*s 
Trilobite  most  exactly,  save  in  this  one  particular."  The  constant 
absence  of  the  cornea  of  the  eye  in  Calymene  and  the  elevated  border 
surrounding  it,  led  me  to  conclude  that  in  this,  as  in  Asaphus, 
EncrinuruSf  <&c.,  the  eyes  were  raised  on  foot-stalks,  which  had  been 
in  this  instance  crushed  downwards  from  their  more  erect  normal 
position,  and  apparently  carrying  with  them  the  genal  portion  of 
the  head. 

Henby  Woodwabd. 

'  See  Beport  of  Meeting  of  the  Dudley  and  Midland  Geological  Society,  p.  37» 
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ON  THE  ELEVATION  OF  MOUNTAIN  CHAINS. 

Sib, — ^In  reply  to  the  slight  notice  with  whioh  Mr.  Sorope  has 
honoined  my  speculation  on  volcanic  action,^  I  can  assure  him  that 
nothing  was  farther  from  my  intention  than  to  claim  as  original 
what  I  had  learnt  from  him.  It  was  merely  for  the  sake  of  brevity 
that  I  omitted  a  reference,  which  I  thought  every  one  could  supply. 
When  my  paper  was  read,  I  used  the  words,  ''  With  respect  to  the 
raising  of  ejedamenia  in  a  fissure,  it  is  clearly  proved  by  Scrope,  in 
his  work  on  volcanos,  that  the  force  to  which  it  is  duo  is  the  expan- 
sion of  aqueous  vapour  when  relieved  from  pressure."  I  regret  that 
I  did  not  transfer  die  sentence  in  full  to  your  pages. 

It  will,  however,  be  perceived  that  although  I  am  indebted  to  Mr. 
Scrope  for  my  ideas  of  the  uaiure  of  a  volcanic  eruption,  my  specula- 
tion as  to  its  cause  differs  from  his  tiieory. 

He  attributes  the  elevation  of  mountains  and  the  trains  of  vol- 
canoes which  often  accompany  them,  to  local  changes  of  temperature. 
"  The  results  of  such  a  local  change  of  temperature  would  seem  to 
be,  first,  the  dilatation — whether  or  not  amounting  to  fusion — and, 
consequent,  upward  pressure  and  bodily  rise  of  the  expanding  matter 
beneath  the  centre  or  medial  line  of  the  area  affected,  but  without 
producing  its  outward  extravasation  there;  and,  secondly,  and  at 
the  same  time,  the  upward  rush  and  (sooner  or  later,  probably)  the 
external  eruption  of  portions  of  this  heated  and  fiiiidificMl  matter 
through  fissures  formed  towards  the  morgin  of  tlio  elevated  area,  and 
ranging  in  parallel  lines  on  one  or  both  sides  of  its  central  axis  of 
maximum  upthrust."  *  It  appears,  then,  that  the  motive  power,  in 
Mr.  Scrope*s  opinion,  is  the  pressure  from  below  of  matter  expanded 
by  an  accession  of  heat. 

I,  on  the  other  hand,  conceive  the  elevation  of  the  mountains  to  be 
owing  to  the  contraction  of  the  general  mass  of  the  earth  within  its 
already  cooled  crust,  and  suspect  a  diminution  of  preKHuro  beneath 
mountain  ranges  on  account  of  their  being  partly  supported  by  tlieir 
lateral  abutments.  I  conceive  the  diminution  of  pressure  so  caused 
to  induce  liquefaction  of  the  subjacent  plutonic  mass  ;  so  that  erup- 
tion takes  place  through  vents  prepared  for  it — not  by  the  upward 
pressure  of  increasingly  heated  matter,  as  supposed  by  Mr.  Scrope; 
but  by  the  crumpling  of  the  crust  through  lateral  pressure  caused  by 
a  general  cooling  of  the  globe.  To  my  mind  the  (lifTorence  between 
these  views  amounts  almost  to  an  interchange  of  cause  and  eflect. 

Hablton,  near  Cambridge.  O.  FiSUER. 

FISHER.— DENUDATIONS  OF  NORFOLK. 
SiK, — Under  this  heading  your  number  for  December  contains  a 
paper  by  the  Rev.  O.  Fisher.  The  opening  sentence  is — "  Upon  the 
land-surface  a  certain  amount  of  the  fine  material  is  being  carried 
into  the  rivers,  and  by  them  deposited  at  the  heads  of  the  Broads,  or 
where  such  do  not  exist,  in  the  sea.  This  denudation  hy  pluvial  action 
is  undoubtedly  greater  where  the  land  is  under  the  plough  than  it 
would  be  otherwise."     The  wildest  subaerialist  will  require  nothing 

»  Geol.  Mao.  Vol.  V.,  p.  493.  »  Scrope's  Volcanoe,  1862,  p.  273. 
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more  than  this.  Grant  this  and  time,  and  the  entire  land  must  be 
deposited  beneath  the  sea.  So  far  theoretically.  Practically  we 
know  that  it  is  so.  Practically  we  know  that  the  entire  land  has  been 
under  the  sea.  In  fact,  as  I  have  headed  a  chapter  in  Bain  and 
Rivers,  ''It  is  only  fire  that  keeps  our  heads  above  water."  Tet 
Mr.  Fisher,  who  admits  the  principle  that  rain  ever  has  been 
and  actually  is  now  wasliin^  the  entire  land  into  the  sea,  be- 
gins a  sentence  (page  557),  *'  The  windings  of  the  valleys 
also  appear  to  be  on  a  larger  scale  than  can  be  dae  to  such 
rivers.'*  Wliy  the  insignificant  valleys  which  he  mentions,  nay,  the 
largest  valleys  in  earth,  those  of  the  Amazon,  Yang  Tze,  and  MisaiB- 
sippi  might  have  been  formed  without  any  river  at  all,  by  atmo- 
spheric disintegration  and  the  erosion  of  rain.  That  is,  by  the  plwrial 
€Lction  mentioned  by  Mr.  Fisher  himself.  When  these  rivers  are 
flooded  by  rain  they  are  swollen  to  perhaps  twenty  times  their  usual 
volume ;  and  these  rain-floods  would  occur  annually  in  their  valleys 
whether  the  rivers  existed  there  or  not  That  is,  instead  of  constant 
rivers  there  would  be  periodical  rivers  in  the  valleys.  I  have  said 
in  Eain  and  Rivers,  tliat  rivers  are  rain  reappearing  and  returning  to 
the  sea.  But  Mr.  Fisher  talks  of  rivers  as  if  they  were  not  rain ; 
and  if  not,  what  are  they?  Evaporation  condensed  into  rain  is 
the  causa  camarum.  Rain  causes  valleys.  The  largest  rivers  in 
the  world  are  by  comparison,  the  effects  of  this  causa  causarum, 
and  are  mere  assistants  in  forming  the  wondrously  magnificent 
valleys  in  which  they  flow  (for,  perhaps,  4,0<  0  miles),  and  which 
are  the  roads  which  carry  the  entire  surface  of  the  earth  into  the  sea. 
This  Titanic  traffic  is  brought  to  them  entirely  by  rain.  That  is, 
owing  to  atmospheric  disint<.>gration  everything  on  the  surface  of  the 
earth  which  is  not  living  is  decaying.  Hence,  soil ;  and  soil,  which 
is  rotted  subsoil,  is  in  peq^etual  formation  over  the  entire  surface  of 
the  earth,  and  is  perpetually  washed  down  the  hill-side  into  the 
valley,  and  along  the  valley  into  the  sea. 

Again,  Mr.  Fisher  says,  of  what  he  improperly  calls  **The  valley  of 
the  Waveney  and  the  Little  Ouse,"  "  If  the  excavation  of  this  valley 
had  been  produced  by  river-action  it  is  inconceivable  how  it  could 
have  been  excavated  over  the  watershed."  It  is  not  asserted  that  the 
so-called  valley  is  formed  by  *'  river  action."  It  is  asserted  that  the 
low  water  parting  between  the  two  valleys  has  been  caused  by  what 
caused  the  two  rivers — rain.  lilr.  Fisher  begins  with  the  broad  and 
wholesome  doctrine  of  pluvial  denudation,  here  he  comes  to  the 
narrow  one  of  fluvial  denudation.  That  is  the  doctrine  of  Sedgwick 
and  Murchison,  that  denudation  is  only  on  lines  on  the  lines  of  rivers, 
This  is  to  confuse  cause  and  effect  In  joining  "Rain  and  Rivers" 
together  we  must  remember  that  rain  is  the  cause,  rivers  the  effect 
In  a  chalk  country  like  Norfolk  there  is  not  a  single  so-called  river 
valley  which  does  not  begin  with  a  dry  valley,  or  **  rain  valley,"  far 
above  the  highest  springs  of  the  river.  Two  opposite  rain  valleys  con- 
stantly cut  nearly  through  the  dividing  ridge.  But  as  long  as  a  water 
parting  remains,  and  the  waters  run  in  opposite  directions,  we  must 
consider  them  as  two  valleys.    Mr.  Fisher  talks  of  the  valleys  of  the 
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Waveney  and  Little  Onse,  IM  Ji  OH)  nBaf,  tiHB  m  twa  inftlkjib 
th.ea  u  two  valleys  boBculltili^    BiA  tiw  wpptt  pKt  of  flvwy  ■»• 

called  river  valley  on  earth  )i  ■ 


I 


Ttilley  "  «ine  jlamine  ealiig.  m  in  nnziadl  of  cmkb  Mrfira  tw^  fln^ 
especially  in  porous-strata  liks  Gbalk.  And  in  naton,  at  the  dlTiffioR 
ridge,  each  opposite  dry  valkjf  at  vater-fioir  Bmj  Im  Men  toitnlca 


its  Gngtra  np  each  opposite  ' 
tervenin};  wat^r- parting.  Hmn  thA  low  puto  <rf  s  diTidaig  iWfi 
alternating  with  high  parte,  tot  iridoh  m  Ihtb  tiw  modfenLoardMlB 
terms,  gap,  sadille,  ral,  &c.  HaSM  fl«  nttdMin  ■on&orMcn  (mw), 
and  the  Latin  "juga  montiiai,"  fton. tb*  n«*lika^  or  ]rdfce4ik*  Vpt 
and  diiwns  of  dividing  ridgM.  Us  -my  &UM  of  jogut  (faUI  oc 
yoke)  originates  here,  But  Am  onpodta  diy  Tilleui,  iriuoh  ran'  ^p 
to  theee  low  parUi  of  the  dmdbg  ndge^  Uun  bepnningi  of  valkya 
^ro  not  caused  by  rivers.    Tbaj  an  oauad  fay  tha  oanae  of  riwri 


XHX  if^iffiHtrTf  OT  THE  CSAfl. 

Ba«— X  olwne  Oat  du  Bvr.  O.  Kaher,  at  m(B  647  of  TDor  hrt 

*adwr,  iWaik  on  ths  Mttmttr  o'  f»  B»-  J-  Onm,  that  JMat 

—  Wi— Ki  ocema  in  tb»  Bad  Q»g.    He  alao  speaks  of  the  "Gng 

period"  in  BDch  a  way  aa  to  make  it  oleor  that  he  regards  the  terres- 
trial Mammalian  founa  of  the  Suffolk  Bone-bed  as  identical  with 
that  of  the  Hammalian  Norfolk  Cntg.  It  has  always  heen  to  me  a 
matter  for  mtiob  regret  that  the  able  stndente  of  the  Norfolk  Crags 
win  not  give  due  attention  to  the  facts  known  as  to  the  Suffolk 
Oiag,  for  by  their  assistanoe  the  students  of  the  latter  might  hope  to 
nnravel  the  mysterious  history  of  that  strange  deposit,  the  Red  Crag. 
"What  grounds  have  the  Eev.  John  Gnnn  and  the  Rev.  0.  Fiaher  for 
■tating  that  E.  meridioiuUit  is  found  in  the  Red  Cmg  ?  The  only 
elephant  tooth  supposed  to  come  from  the  Bed  Crag—known  to  the 
late  Dr.  Falconer — is  referred  by  him  to  E.  anliquvt  (Palseont.  Mem. 
voL  ii.  p.  ISl),  and  Uiere  is  no  real  reason  for  believing  it  to  be  a 
Bed  Crag  specimen  at  all.  It  is  true  that  Mojfodon  Areeraeiwu  is 
oommon  to  the  Norfolk  and  Suffolk  deposits ;  hut  have  you  in  Not- 
folk  BXinoeerot  Sehieiermaekeri,  Sycena  anliqua,  Hipparitm  {Uraui 
onentauU  is,  I  think,  found  tliere)  ?  Though  the  character  of  the 
lowest  beds  of  the  Suffolk  and  Korfolk  deposits  is  similar,  there 
■eeme  to  me,  at  present,  reason  to  r^ard  the  terrestrial  Mammalian 
fiums  of  the  Suffolk  Bone-bed  as  older  than  that  of  the  Norfolk  Crag 
generally.  It  is  most  important  to  remember  that  they  are  older  than 
Ike  Coralline  Crag.  K  Ray  Lakkestbb. 

OH  THE  OCCTTEEENCE  OP  nTAKIUM,  ETC.,  IN  MATO. 
Sb, — I  have  lately  discovered  a  new  locality  for  the  mineral 
Titanium,  viz.,  on  Cushcamoorragh,  a  mountain  in  the  townland  of 
^reel,  near  Newport,  Mayo.  It  occun  in  the  form  of  fine  crystals 
of  Rntile,  imbedded  in  quartz  and  schist,  in  the  neighbourhood  of  a 
landslip  of  considerable  extent  which  took  place  last  year  at  tlia  jhtfH 
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of  tbo  Olenthomas  -valley.  The  greater  part  of  the  flpecimena 
obtained  were  from  its  surface,  and  associated  with  a  small  variet 
of  schorl ;  it  also  occurs  under  similar  circumstances  on  the  east  aidi 
of  the  ridge  above  the  landslip,  on  the  surface  of  some  smaller  slips 
Magnetic  iron  likewise  appears  on  the  weathered  surface  of  some 
neighbouring  rocks,  of  which  I  procured  some  fine  specimens,  and 
near  the  west  summit  of  the  mountain  I  found  a  peculiar  form  of 
Andalusite.  Few  crystals  of  Titanium  are  to  be  obtained,  exoept 
amongst  the  debris  of  the  above  localities,  scarcely  any  being  obsexr- 
able  amongst  the  numerous  outcrops  of  the  adjoining  strata. 

The  crystals  of  Rutile  are  in  colour  red  or  dark  metallic  brown, 
frequently  gcniculated,  and  occasionally  of  considerable  size.  A 
specimen  which  I  presented  to  the  Museum  of  the  Koyal  Dublin 
Society  was  nearly  4  inches  in  length  and  in  width  about  |^  incL 
I  have  also  given  specimens  to  the  Museums  of  Trinity  College,  and 
of  the  Geological  Survey  of  Ireland. 

Titanium  is  probably  widely  disseminated  in  minute  quantities 
through  the  mountains  north  of  Clew  Bay,  though  rarely  occurring 
as  a  distinct  mineral.  Traces  of  iron  may  frequently  be  observed, 
and  minute  crystals  of  schorl  as  well  as  a  specimen  resembling  rutile 
I  noticed  near  Birreencorragh,  but  nowhere  in  the  district  have  I 
found  these  minerals  in  such  development  as  on  Cushcamcurragh. 

S.  G.  Pebceval. 

Henbdbt,  Aof.  25th,  1868. 

SUPPOSED  PHOLAS-HOLES  ON  CONWAY  MOUNTAINS. 

Sni. — Tn  a  letter,  printed  on  p.  377,  Vol.  IV.,  Geol.  Mag.,  Mr. 
Maw  cites  the  information  of  a  friend  who  had  seen  Pholas-borings 
high  up  on  the  mountain  to  the  west  of  Conway.  In  answer  to  an 
application,  the  observer  has  kindly  mentioned  his  locality  to  me, 
describing  the  holes  as  **  of  two  species,  veiy  numerous,  the  rock 
being  one  mass  of  holes,  large  and  small,  ....  honeycombed 
in  every  direction,  like  a  sponge."  Tlie  place  is  a  small  quarry,  on 
the  north  side  of  the  very  ridge  of  Conway  mountain,  and  may  be 
best  reached  by  climbing  the  hill  straight  up  from  the  Bangor  Hoad, 
at  the  west  side  of  a  gravel  quarry,  at  the  f(X)t  of  a  huge  round- 
headed  rock  westward  of  the  li-iilway  Bridge  there. 

As  tlie  observation  seems  to  have  been  too  hasty,  I  will  beg  you, 
in  order  that  it  may  not  load  to  misapprehension,  to  insert  this  note. 

The  so-called  Pliolas-holes  are  not  the  work  of  any  animal.   They 

occur  throughout  the  rock,  and  not  on  the  surface  only.     The  rock 

is  a  vesiculiir  felspathio  trap,  with  many  larger  or  smaller  oval  cells, 

most  of  which  are  lined  with  a  laminar  deposit  of  crystalline  matter. 

Some  portions  of  it  are  honeycombed,  others  full  of  communicating 

holes,  so  as  to  look  not  very  unlike  coarse  sponge.    The  larger  holes 

in  exposed  places,  with  thin  laminar  lining,  have  weathered,  so  as 

to  present  a  couhiderable  likeness  to  Pholas-holes  with  shells  in,  but 

inspection  will  at  once  prove  their  purely  mineralogical  character. 

E.  D.  Dabbisuire. 
26,  Gborqe  St.,  Manchestkb,  ith  Dec.^  1868. 
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L — Ok  thz  Dibtinotion  bktwxek  Castor  and  TaoaoNTSMOiuM. 

Br  Frotawr  Owm,  F.B.S.,  etc, 

(With  »Donbl«Flat«,  III.) 

ACOMFABISON,  with  correaponding  parts  of  existing  species  of 
Cattor,  of  apeoimeiiB  of  mandible  and  mandibular  teeth  of  a 
large  boaver-like  quadruped,  obtained  from  the  fresh-water  deposits 
called  the  '  Forest-bed '  oa  the  Norfolk  coast,  led  me,  in  1845,  to  the 
conclusion  signified  by  the  adoption  of  Fischer's  generic  appellation, 
TrogonOicrium,  for  the  rodent,  which  seemed  to  exemplify  "  an  ex- 
tinct Bub-gcneric  type  "  of  CasloridiB} 

Subsequent  acquisitions  of  a  femur  from  the  Forest-bed  at  Mun- 
desley,  by  the  Rev.  John  Gunn,  M.A.,  F.G.S.,  and  of  a  tibia  from 
the  same  formation  and  locality,  by  the  late  Ecv.  S.  W.  King,  M.A., 
F.G-S.,  together  with  portions  of  upper  jaw  with  teeth,  have  yielded 
confirmation  of  tlie  above  conclusion. 

Tlie  teeth  in  the  portion  of  upper  jaw  in  Sir.  King's  collection 
(Fig.  I),an8wer  to  the  second  (m  1)  and  third  (tn  2)  right  side  of  the 
beaver  :  part  of  the  alvoolus,  and  the  root  of  the  first  grinder  (p  4), 


Molar  S«rlH,  Copied  from  Gut  of  HolM-  Sgrl«  «t 

DcpulmcDt  de  1'  Eun  M  Loin. 
Briliili  Foanl  UammBli,"  Bto.  p.  131. 
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inlicite  a  proiv:*nionally  large  size  of  that  tooth,  repeating  tbat 
cli  ir  ii.t-ristio  of  tlie  h^motypal  grinder  in  the  lower  jaw  (Fig.  3, 
/>4'.  Only  the  first  half  of  the  crown  of  the  last  upper  grinder  is 
in  ]»hc?.  but  the  *.x;ket  indicates  a  greater  posterior  prolongation  of 
tliis  t'.»oth  than  in  Cantor :  and  a  cast  of  the  last  three  upper  grinders 
iin  1.  m  2.  m  '.^  •  of  tlie  Trogoniherhim  found  in  lacustrine  marl,  in 
tbo  *  Department  de  TEure  et  Loire.'  Fig.  2,  (added  to  my  Fig.  1,  atH 
3 ».  shows  the  angular  posterior  production  of  m  3,  which  generically 
ditf'.Tontiates  TfO'jonthcrium  from  Cantor :  it  is  associated,  as  we  shall 
see.  with  many  o^rrob'irative  modifications,  if  of  minor  value,  in 
otlier  TrijoiUhrriin  fossils.  The  molars  ( m  1  and  m  2)  in  Mr.  Eing*8 
spf.-imen.  from  Mundesley,  have  a  transverse  section,  or  grinding 
siirfiico.  more  triauj^ilar  than  in  Castor :  the  inner  side  of  the  tooth 
is  n.irrower  and  more  rounded,  not  bilobed.  The  peripheral  enamel 
is  C'  lUtinued  alonjr  that  side,  uninterruptedly,  becoming  thinner  as  it 
curves  to  tho  back  [lart  of  the  tooth.  In  Castor  the  inner  enamel* 
wall  is  bent  into  the  substance  of  the  tooth  near  tho  middle  of  the 
inui-r  surface,  fonning  a  fold,  which  extends  nearly  half-way  acroa 
toward  the  outer  surface. 

The  well-marked  difference,  in  this  respect,  between  the  xxjpps 
grinders  (m  1,  m  2),  of  Cantor  and  those  of  Trigoniherinm,  is  notdos 
to  diflerent  degrees  of  attrition ;  for  the  inner  longitudinal  groo^ 
prodiicetl,  in  Cantor^  by  the  fold  above-mentioned,  is  oo-eztensive  in 
tliat  genus  with  the  length  of  the  enamelled  crown. 

In  m  1  and  »i  2  of  Trogontherlum,  there  comes  next,  behind  tihB 
anterior  enamel-wall,  a  narrow  and  long  insular  fold  of  enamd 
curving  across  the  crown  nearly  i>arallol  to  that  wall,  but  slightly 
receding  from  it,  as  tho  island  extends  from  without  inwards;  the 
ends   of  tho   island  touch,   or  nearly   so,  the  peripheral   wall  of 
enamel.     There  is  no  such  narrow  enamel-island  curving  from  tha 
outer  to  the  inner  side  of  tho  front  half  of  the  molar  in  Ca$tor;  itii 
represented  by  an  outer  fold  which  passes  inward  in  front  of  and 
beyond  the  blind  end  of  the  inner  fold  above  described,  together 
witli  that  fold,  in  Castor.     Behind  tho  anterior  enamel-island,  in  j 
IWotjontherium,  there  is  a  second  shorter  island,  sab-panillel  there-  \ 
witli.  commencing  from,  or  close  to,  the  outer  wall,  and  terminating  • 
opposite  the  middle  of  the  posterior  lx)rder  of  the  grinding  surfiiMb  | 
In  m  I  and  m  2  of  Castor  there  are  two  folds  of  enamel  penetrating : 
from  the  outer  side,  the  anterior  of  which  extends  to  near  the  inner 
and  hinder  angle  of  the  grinding  surface.     The  last  upper  mokrof  I 
Trofjoufhcrinm  has   the   second   transverse   island   parallel  and  co- 
extensive with  the  firsts  with  a  third  and  a  fourth  shorter  trnnsveite 
fold  or  island  ;  tho  grinding  surface  is  triangular,  with  a  curved  or  ', 
convex  anterior  base;  the  fore-and-aft  extent  equals  that  of  the  two 
pr«'<;c;«ling  grinders.     In  Castor  tho  dimension  of  m  3  is  less  than 
that  of  the  contiguous  molar,  m  2,  and  its  grinding  surface,  instead 
of  lu'ing  more,  is  less  complex. 

Tlio  lower  molars,  ji  4,*  in  1,  w  2,  of  which  the  grinding  8nr&fli| 

>  Till  TO  Rooms  to  l>c  more  losit  than  (niin  in  rcyersing  the  usual  way,  viz.,  fiaBI 
before  backward,  of  couutiug  teeth;  and  so  I  retain  my  method  of  conridezingAil 
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u  fibred  of  the  natural  size  in  my  "  British  Fossil  Uammalg," 
p,  189,  fig.  73,  are  from  sa  aged  individual,  ivith  orowm  worn 
down  to  near  the  base.  As  both  m  1  and  m  2  were  in  place  and  nse 
before  p  4,  they  show  the  effects  of  attrition  in  a  (greater  degree. 

In  this  portion  of  lower  jaw  obtained  by  Mr.  King  from  the 
Forest-bed  at  Hundesloy,  and  the  remarkable  similarity  of  which 
to  the  figured  specimen  from  Cromer'  is  noted  by  my  accomplished 
and  much  lamented  friend,  the  degree  of  wear  is  loss,  and  the  cha- 
ncter  of  the  grinding  surface  of  m  1  and  ni  2  is  better  shown. 
The  outer  side  of  the  crown  is  not  indented,  ^__^  ^ 

10  as  to  become  bilobetl,  as  in  Cattor ;  the  fold 

of  enamel  which  extends   from  the  o  tc       'd 

half-way  across,  and  corresponds  with  t      wid 

Ibid  dividing  the  lobes  in    Castor,  beg  ns  m  re 

ibmptl;,  and  as  acloser  fold,  of  the  oute        m 

wall ;  and,  as  the  fold  or  in-donbling  is  n      co 

tinned  so  low  down  the  outside  of  the    ro  "d    n 

Troyontheriiira,  the  fold  is  sooner  separa  ed    ro 

the  outer  enamel-wall,  and  appears  as  a      rr 

■lightly   bent  island,   curving  from   t 

obliquely  backward,  half-way  toward  th 

ride  of  the  crown.      Anterior  to   this        d     ro 

two  narrow  enamel -islands  :  one  l)c-giiis 

tlie  inner  enamel-wiill,  or  ns  an  infoldin 

itaM,  and  nms  piirallcl  with  the  oute 

island,  mora  tlian  half  way  to  the  outer 

advant'e  of  thin  is  a  narrow  island  of  en; 

lo    the    anterior    enamel -wiil  I,  wiib 

equidistant  fi-om  the  outer  and  inner  1         rs 

tlie  grinding  surface ;  this  island  is  near 

Tilted  in  m  1  ;  as  it  was  wholly  so  in  the 

cif.)  Behind  the  first -mentioned  islando 

IB  one  from  the  inner  surface,  extending  parallel  with  the  posterior 

enamel-wall  rather  more  than  luilf-way  ac^^lS8  tho  tooth  ;  this  last 

coronet  fold  is  quite  insulnted  and  (ihortenod  in  in  2  of  the  Cromer 

specimen,  and  has  disapjieared  fixiin  iii  1. 
This  anterior  grinder,  4,  p  shows  an  insular  ronmniit  of  an  enamel 

fold  ontcriorto  the  four  long  islands  or  folds  in  fig.  73,  Brit.   Foss, 

Mainm.,  and  a  rather  moi^o  produced  and  narrower  uiiterior  termi- 
nation of  tlio  crown  than  in  the  sjiecimen  of  the  older  Trogonthne 

frrjm  Cromer. 
It  is  remarkable  that  the  hindmost  grinder  should  ho  wanting  in 

the  five  examples  of  mandible,  including  the  nioro  perfect  specimen 

lundmost  oF  the  prc-molirs,  \iVt  the  hindmost  of  (he  true  mnlara,  ai  the  laat  of  its 
writ^  vhich  ill  lliplit/odontf  Ix  tlic  rourtli.  'I1ie  or<ler  iii  vrliirh  britli  kinds  of  tculli 
fi-Uair  unc  ufier  aii'ilhei.  Tin.,  from  1)cr<>re  backw.-ird  (if  i\n-rv  be  ud  Jnlcrval  in 
tMiearuiic't'],  bX<o  ir«i);lia  villi  me  ia  njeclin;;  liutiiiieTi.'r'B  iiiimTittinn  of  couminir 
iBi  liiii<lniu!>t  u'ld  hit  »p[H-unn(;  milk-mcilar  unil  pn'-iiinliir.  la  tbc  '■lirHt"  of  cht-ir 
nBp-.clive  iiTii?.  —  ■■Itoitnii;!'  ^iir  Kwinlniw  iler  f.iydku  Pfink,"  in  "  VerLand- 
loBKin  ilrrr  Nntur-forwii.  Ui^^^iUsuh.  in  liiuel,"  lid.  iii.  Ht.  1,  1HU3. 
>'Brit.  Fosi.  Munm.  p.  186,  fig.  72. 
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from  Bacton  (fig.  71,  Brit.  Fobs.  Mamm.) ;  and  in  1845  I  oould  only 
remark,  in  regard  to  m  3,  that  its  socket  shows  it  to  have  had  a 
larger  antero-posterior  diameter  than  the  antecedent  grinder,  corre- 
sponding with  the  character  of  its  homotype  above,  both  molars 
showing  proportions  the  reverse  of  those  in  the  genus  Caator.  In  my 
last  visit  to  Norwich,  I  found  in  the  well-known  collection  of  Bobert 
Fitch,  Esq.,  F.G.S.,  which  was  opened  to  my  inspection  with  that 
gentleman's  usual  liberality,  a  portion  of  the  right  ramus  of  the 
mandible  of  Drogontheriwn,  from  the  Forest-bed  at  Mundcsley,  having 
the  series  of  four  grinders  complete.  The  specimen  was  also  from  a 
younger  individual  than  those  I  had  previously  seen,  showing  rather 

larger  dimensions  of  m  1  and  m  2,  which  slightly  con- 
^***  ^  tract  toward  the  roots,  and  aflfording  a  more  perfect 

condition  of  the  enamel  character.  In  p  4,  the  small 
anterior  island  of  Fig.  3  retains  (6)  its  character  as  a 
short  fold  from  the  outer  part  of  the  anterior  end 
of  the  tooth.  The  beginning  of  the  outer  submedian 
fold,  a,  is  rather  wider,  the  continuation  of  the  two 
inner  folds,  6,  c,  with  enamel-wall  is  more  distinct 
This  beginning  of  the  folds  a,  b,  c,  is  also  manifest 
in  m  1,  and  m  2.  In  m  3,  the  two  minor  folds,  b  c, 
diverge  from  each  other  as  they  penetrate  the  tooth 
more  than  in  the  other  grinders;  the  outer  fold  a 
inclines  more  obliquely  backwards ;  there  is  an  indi- 
cation of  a  very  short  bend  of  the  enamel- wall  at  the 
Grinding  s  rf  produccd  and  rather  contracted  hind-end  of  m  3.  In 
of  thoMoUr  Series!  all  the  tccth  the  anterior  long  and  narrow  enamel- 
£5r*^of7H^rA«-  island  is  shown  ;  and  in  in  2  and  m  3  are  indications 
HMM,nat.8ise.(Mr.  of  its  being  an  infolding  from  the  inner  enamel- wall. 
Fitch»8  .pedmen.)    j^  ^^^^^^  ^^  ^^^  grinder  of  the  mandible,  like  that 

of  the  maxilla,  is  smaller  than  the  rest,  which,  with  the  difierenoe 
of  pattern  of  the  grinding  surface  of  all  tlie  molars,  gives  ground 
for  generic  distinction  of  the  great  Castorine  rodent  of  the  Forest- 
bed,  as  good  as  for  any  accepted  genus  of  the  order. 

The  outer  part  of  the  mandible  in  Trogontherium  is  much  more 
prominent  or  convex  below  the  small  crotaphy te  fossa  than  in  Castor, 
The  rough  surface  for  insertion  of  masseter  extends  to  beneath  the 
anterior  grinder,  jp  4;  in  Caator  it  does  not  advance  beyond  the 
interspace  between  p  4  and  m  1. 

A  distal  epiphysis  of  a  right  humerus,  obtained  by  Mr.  Gunn  from 
the  Forest-bed  of  Mundesley,  indicates  a  larger  proportional  size  of 
the  fore-limb  in  Trogontherium  than  in  Castor,  The  radial  convexity 
of  the  trochlea  has  more  fore-and-aft  extent  in  Trogontherium;  its 
contour  is  nearly  that  of  an  equilateral  triangle,  with  the  sides 
rather  convex :  in  Caator  the  transverse  diameter  of  the  radial  con- 
vexity much  exceeds  the  antero-posterior  one.  The  ulnar  channel  if 
much  deeper  in  Trogontherium  than  in  Caator:  the  posterior  or 
olecromal  part  of  the  pulley  is  relatively  wider  and  shallower  in 
Trogontherium. 

In  an  old  British  beaver  (Castor  fiber),  from  a  Cambridgeshixt 
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fen-deposit,  the  breadth  of  the  olecromal  part  of  the  articular 
►    trochlea  of  the  humeras  is  0*010  =  5  lines ;  in  Trogontherium  it  ia 

0023  =10^  lines.  The  breadth  of  the  fore  part  of  the  trochlea  in 
#  Castor  is  O'OIO  =  9  lines  :  in  Trogontherium  it  is  0-024:  =  11 J  lines ; 
\    the  antero-posterior  diameter  of  the  radial  tuberosity  of  the  humeral 

trochlea  in  Castor  is  0*008  =  4  lines ;  in  Trogontherium  it  is  0*020  = 
-    9  lines. 

-  :-  The  femur,  PI.  m.  Figs.  1  and  2,  was  obtained  by  the  Rev.  John 
r  L   Ounn,  M.A.,  F.G.S.,  from  the  Forest-bod,  at  Mundesley.     A  faint 

-  ;   trace  of  the  distal  epiphysial  line  indicates  it  to  have  belonged  to  a 

-  \  young,  but  nearly,  if  not  quite,  full-grown  animal.  The  processes, 
~  i  ridges,  rough  pits,  etc.,  indicative  of  muscular  insertions  and  actions, 
"  I   are  well-marked. 

Among  the  characters  of  the  femur  in  the  order  Bodentia  may  be 
'  m  noted,  a  slender  femoral  neck,  high   trochant^^r  major  with  deep 

-  f  trochanterian  fossa,  well-marked  trochanter  minor,  a  third  troclian- 

-  f  terian  process  or  ridge,  distinctive  of  the  rotular  articular  surface 
;  from  that  of  the  condyles.  Tliese  characters  do  not  concur  in  every 
*  rodent  femur,  but  are  found  in  most.     They  are  present  in  the  fossil 

*  .  in  question ;  the  third  trochanter  being  represented  by  a  long  ridge, 
Fig.  1,  «,  d,  but  the  present  bone  has  not  the  ordinary  cyclindrioal 

-  ^    shaft  of  the  rodent  femur,  being  rather  flattened  from  l)efore  back- 

Wfinl,  and  expandinf^  transversely  at  the  distal  half. 

llie  above  characters  sway  lae  to  th(j  eoneliisiou  that  the  specimen 
in  question  is  the  femur  of  a  lar^e  rodent  (piadruped  ;  the  shape  of 

-  •  the  shaft,  and  other  chai-acters  presently  to  he  noticed  ineline  me  io 

refer  such  ir»dent  to  the   beaver-tainily   {Castoridn),     Hitherto,  no 

-  endence  of  a  lai'ge  rodent  animal  has  turned  iij)  in  any  locMlity 
of  the  Norfolk  lit.t<jral  Forest-bed,  save  that  to  whi(;h  the  teeth  and 
jH.irtions  of  jaws  above  described  or  referred  to.  belong,  viz.,  the 
Trogontherium  Cnricrl.  I,  th(*refore,  deem  it  hi^hh'  prohablo  tliat 
we  have  in  Mr.  Gunn's  unique  specimen  (now,  by  the  liberality  of 

-■  thit  acute  and  perseveiin^  investi<^ator  of  the  pjcolo^y  and  fossils  of 
the  Norfolk  coast,  in  the  .Museum  of  tlic  town  of  Noiwich)  evidence 
of  a  part  of  the  skeltJton,  of  the  rare  and  int(?resting  extinct  C<i«- 
torin*^  animal,  hitherto  unknown  and  undescril)ed.  This  proba- 
bility may  (engender  in  others,  as  in  myscdf,  a  stron*^  ]>elief,  if  not 
oonviction,  from  the  correspondence  of  the  decrees  of  resemblance 
aiul  <liflference  which  the  femur  in  question  presents,  with  those  pre- 
8<:nted  by  the  dentition  of  Trogontherium  in  the  comparison  witli  the 
beaver  (Castor  Eiirojmus),  in  which  belief  I  assign  this  bone  to  Tro- 
gontherium. 

The  cervix  femoris  (PI.  Til.  Fig.  1,  a,  a.)  is  slender  and  8ub-c<^)m- 
pren8e<l  from  l)efore  l>ackward,  the  little  that  remains  (the  head 
beinji^  broken  off)  indicates  it  to  have  inclined  forward  as  well  as  up- 
wanl  and  inward,  like  the  cervix  f(anoris  of  Castor.  The  trochanter 
major  (ib.  b),  is  a  lofty  three-sided  process,  with  a  large,  rough, 

:  crmvex  summit,  as  in  Castor,  but  it  is  relatively  shorter,  with  a 
broader  base,  and  a  deeper  post-internal  fossa  (ib.  c)     Below  the 

--     fossa  a  low  ridge  extends  towards  the  trochanter  minor  (ib.  </),  which 
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IB  M  mnclL  developed  as  in  Castor^  bat  is  more  triangular  in  A 
Imb  thickly  and  obtusely  terminated  than  in  Castor.  The  chief 
ference,  however,  is  in  the  third  trochanter,  which  in  Trogonihei 
is  repreeented  by  a  ridge  (ib.  e,  d  \  continued  from  the  outer  pa 
the  base  of  the  trochanter  major  downward  and  slightly  badm 
robeiding  before  attainiug  the  mid-length  of  the  bone,  a  little  be 
the  outer  border  of  the  shaft  at  that  part.  In  Castor  the  oo 
ponding  ridge  is  thinner,  sharper,  and  extends  directly  outip 
thickening  and  projecting  as  an  obtuse  anteriorly  bent  pn 
from  the  mid-half  of  the  outer  side  of  the  femur,  a  ridge  is 
tinned  down  from  the  base  of  the  process  to  the  ectocond^ 
tuberosity.  In  Trogontheriwm  there  is  a  channel  (Fig.  1,  e)  a 
the  fore  part  of  the  ridge  d,  that  causes  its  free  border  to  c 
forward,  Uiough  in  a  less  degree  than  in  the  process  of  the  bea 
thigh-bone.  There  is  also  a  depression  indicative  of  musculai 
sertion  at  the  back  of  the  third-trochanterian  ridge  (Fig.  2,^ 
TrogorUherinm,  After  the  subsidence  of  this  ridge,  the  shaft  o 
femur  is  free  from  ridges,  etc.,  for  the  extent  of  nearly  an  i 
yielding  from  its  compression,  a  transverse  irregularly  oval  sec 
No  part  of  the  shaft  of  the  beaver's  thigh-bone  is  in  this  condii 
like  the  mole's  humerus  it  is  invaded  from  end  to  end  by  outat 
ing  processes  or  ridges. 

The  outer  border  of  the  distal  third  of  the  femoral  shaft  of  Tn 
ikerium  assumes  by  its  expansion  and  posterior  excavation  (Fig. 
the  character  of  a  ridge,  but  much  thicker  and  more  obtusely  te 
sated  than  in  Castor,  in  which  the  well-defined  posterior  ''musci 
depression  is  wanting.  The  inner  side  of  the  distal  third  of 
femoral  shaft  retains  the  transverse  convexity  to  the  entocondi 
tuberosity  (Fig.  1,  •.);  in  Castor  it  is  produced  and  thinned  oflf  1 
edge ;  the  tuberosity  is  alike  in  both,  but  a  little  more  defined 
the  shaft  in  Trogontherium.  Above  the  rotular  canal  there  is  a  ] 
smooth  depression  (Fig.  1,  k,)  in  Trogontherium,  scarcely  a  tiw 
which  exists  in  Castor;  the  rotular  canal  (Fig.  1,  2.)  has  the  i 
breadth  and  outer  inclination  as  it  descends,  in  both.  In  both, 
its  articular  or  synovial  surface  is  detached  from  that  of  either  fen 
condyle,  though  nearest  to  the  outer  one,  m.  As  the  distal  ei 
the  femur  is  relatively  less  expanded  than  in  Castor,  the  ro 
oanal  is  broader  in  the  like  relation  in  Trogontherium.  The  post 
intercondyloid  channel  (Fig.  2,  o)  is  deeper  and  narrowe 
Trogontherium, 

I  am  not  cognisant  of  such  differences  in  femoral  structure  in 
species  of  any  genus  of  Rodent,  now  accepted  in  Mammalogy ; 
regard  those  above  specified  as  concurring,  with  the  dental  differe 
in  establishing  the  genus  Trogontherium  in  the  Gastorine  grou] 
also  infer  from  the  femoral  modifications,  that  the  Trogontheria 
lees  aquatic  and  a  swifter  mover  upon  land  than  the  Beaver, 
inference  has  some  support  from  the  characters  of  the  tibia ;  f 
the  present  femur  have  attained  or  nearly  attained  its  full-lei 
wanting  only  consolidation  or  complete  confluence  of  its  distal 
physis,  it  is  shorter  in  proportion  to  the  tibia  than  in  Castor. 
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The  tibia  of  Trogontkertum  (PI.  m.,  Figs.  4,  p,  y,  5  and  6),  besideA 
the  saperiority  of  size  as  belonging  to  a  Eodent  larger  than  the 
European  or  Canadian  beavers,  differs  in  the  much  less  dej^th  of 
the  cavity  (Fig.  6,  r),  impressing  the  back  part  of  the  proximal  half 
of  the  shaft :  in  the  thicker  and  more  obtuse  inner  (tibial)  border 
($)  of  that  concavity :  in  the  stronger  antero-posterior  sigmoid  flexure 
of  the  entire  bone :  and  the  greater  extent  of  the  confluent  distal 
ends  of  tibia  and  fibula  (to,  y).  The  meduUarterial  canal  (Fig.  6,  v) 
has  a  similar  position  and  direction.  The  anterior  ridge  (Fig.  5,  p) 
is  thicker  and  subsides  sooner  in  Trogonthenum :  the  outer  concavity 
(tc),  and  inner  flat  or  subconvex  surface,  resemble  those  in  Castor. 
The  inner  malleolus  is  longitudinally  grooved  as  in  Castor  ;  its  back 
part  (z)  is  produced :  the  outer  malleolus  (y)  projects  a  little  above 
the  distal  articular  end  of  the  fibula. 

Calcaneum,  PL  III.,  Fig.  8.  The  oalcaneum  in  both  Castor  fiber 
and  Castor  canadensiSf  Fig.  9,  is  remarkable  among  rodents,  for  both 
the  considerable  length  and  breadth  combined,  of  the  hind  or  fulcral 
process,  which,  with  the  articular  part  of  the  bone  placed  hori- 
zontally for  renewing  and  supporting  a  superincumbent  vertical 
tibia,  is  so  inclined  as  to  seem  to  be  flattened  vertically  (depressed), 
rather  than  from  side  to  side  (compressed).* 

From  the  "  Forest-bed "  of  Mundesley,  Mr.  Gunn  obtained  a 
calcaneum  (left)  of  this  castorine  type,  (PL  III,  Fig.  8),  equalling 
that  bone  of  a  full-sized  beaver  in  length,  but  exceeding  it  in 
breadth.  I  assume  it  to  belong  to  the  Trofjontherium,  The  articular 
part  of  the  bone  presents  two  surfaces  su2)eriorly  a,  6,  for  the  astra- 
galus, and  part  of  the  larger  anterior  surface,  c,  remains  on  the 
fossil  for  the  cuboides.  The  outer  and  upper  surface,  a,  is  longer 
and  narrower  in  Trog  outlier  turn  than  in  Castor  ;  the  inner  process,  6, 
is  simply  concave,  not  also  convex,  and  flat  posteriorly,  as  in  Castor, 
The  fulcral  process,  dy  is  broader  and  thicker,  relatively  much 
broader  to  its  length,  since  in  Trogonthcrinm  the  bone  is  equally 
divided  between  its  articular  and  fulcral  parts,  whereas  in  Castor 
the  latter  is  the  largest.  In  Castor  tlio  inner  and  lower  border  of 
the  fulcral  part  is  almost  straight  in  Trogonthenum  by  the  inclina- 
tion of  the  tendinal  canal  to  the  under  and  fore  part  of  the  ]>onc ; 
the  inner  border  of  the  fulcral  process  is  somewliat  convex.  The 
specific  dififerenco  is  obvious  at  a  glance ;  the  degree  of  the  dif- 
ference brought  out  by  detailed  comparison  suggests  a  generic 
distinction  concurring  with  that  demonstrated  by  the  dentition  of 
Trogontherium. 

The  original  or  type  specimen  of  Trogontherium  has  been  described 
and  figured  by  Dr.  C.  Kouillier,  in  his  "  Jubilaeum  Fischeri,"  p.  35, 
Tab.  5.     It  was  discovered  at  Tagtmrog,  Sea  of  Azoff. 

In  the  "  Quarantine  Kavine,"  near  Odessa,  in  a  yellow  argillaceous 
deposit,  beneath  a  thick  stratum  of  "  Calcaire  d'Ossessa,"  the  '*  Old 
Caspian  Deposit "  of  Murchison,  various  mammalian  fossils^  wore 

1  Catal.  of  OstcoL  in  Surgeon's  College,  4to,  No.  2193,  p.  392. 
'  Elcphas,  Rhinoceros,  Ceryns,  Equus,  Hyaena,  Ursua. 


56         Dakyns — Geological  Notes  on  the  Lake  District. 

diJMiovered  in  1846,  among  which  were  *'  parties  separees  de  sqnelette 
(not  specified)  d'un  animal  resemblant  an  Castor  {Trog<mtherium).^*^ 

DESCEIPTION  OF  THE  DOUBLE  PLATE  IIL 
Trogonthirium  Ouvuri, 
Fig.  L  Front  yiew  of  left  femur. 

2.  Back  view  of  ib,' 

3.  Distal  articular  surface,  or  cond^rles,  ih, 

4.  Outer  side  view  of  femur  and  tibia  (the  latter  drawn  without  rerening.) 
6.  Front  view  of  right  tibia  and  confluent  part  of  fibula. 

6.  Back  view  of  t^. 

7.  Distal  articular  end  of  ib. 

8.  Calcaneum. 

9.  „         of  the  recent  Caitmrjibtr  (for  comparison). 
All  the  figures  are  of  the  natural  size. 


n. ^NOTES   ON   THE   GeOLOGT   OF   THE   LaKE  .  DiSTBICT. 

*"     By  J.  R.  Dakyns,  of  the  Geological  Survey. 

I  WISH,  through  the  medium  of  your  pages,  to  call  the  attention 
of  Geologists  to  an  important  point  in  the  Geology  of   the 
English  Lake  District 

I  made  a  short  tour  in  that  district  early  in  December  of  last 
year,  when  I  thought  I  discovered  evidence  of  an  "  unconformity  " 
between  the  beds  of  the  Greenslates  and  Porphyry  series  and  the 
Skiddaw  Slates. 

I  walked  from  Keswick  to  Buttermcro  in  company  with  another 
geologist,  whose  name  I  do  not  feel  at  liberty  to  mention,  as  I  could 
not  get  him  to  agree  with  me  in  the  view  I  took  of  the  relation  of 
the  two  sets  of  beds  to  one  another. 

We  went  by  way  of  Littledale,  and  crossed  the  watershed  between 
Bobinson  and  Hindscarth,  both  of  which  hills  we  found  to  be  com- 
posed of  Skiddaw  Slates,  and  not  {as  wrongly  coloured  on  Buthven^s 
map,  edition  of  1855)  of  the  Porphyry  series. 

When  standing  on  the  watershed  overlooking  the  Buttermere 
valley,  and  facing  Honister  Crag,  due  south  of  us,  I  noticed  and 
pointed  out  to  my  companion  that  the  beds  of  the  Crag,  which  are 
of  the  Porphyry  and  Grccnslate  series,  appeared  to  lie  at  a  low 
angle  of,  perhaps,  30°  on  the  Skiddaw  Slates,  w^hich  on  our  or  the 
north  side  of  the  valley,  had  their  normal  dip  and  strike  of  from 
60°  to  70°  to  the  S.S.E.,  and  appeared  to  have  the  same  on  the  op- 
posite side. 

Fig.  1. — BoxTGH  Sketch  of  Honistek  Crao,  Buttermere  Yallet. 


N.W.  y  >    V     ,.     V  8.E. 


A.  Greenstone,    b.  Skiddaw  Slates. 

The  appearance  presented  seemed  to  be  of  the  character  shewn  in 

^  Nordmann,  D^converte  de  gites  riches  en  Onemens  Fossiles,  faite  in    1846 ; 
OdesM,  Svo.y  1847,  p.  2. 
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Ilg.  If  where  a.  rapresents  the  Greenfltone  of  HoniBter  Crag  lying  on 
theaptamed  and  denuded  edges  of  the  Skiddaw  Slates  (b.)  ;  though, 
at  I  was  not  able  to  examine  the  rocks  on  the  spot^  the  appeaianoe 
may  have  been  deceptiye  from  the  effect  of  fore-shortening. 

It  put  into  my  head,  howoTer,  the  idea  of  an  unconformity,  which 
I  expressed  to  my  companion. 

The  next  excursion  bearing  upon  the  question  I  made  alone. 

I  mapped  the  line  of  junction  between  the  Skiddaw  Slates  and  over- 
lying series  from  near  Lowdore,  by  Grange  in  Borrowdale,  across  the 
western  fells  by  Eel  Crags  up  to  Dale  Head. 

FlO.  2. — BOSROWDALB  FsLLS. 


A.  QnmaUmB.   b.  Skiddaw  SlAtes. 

In  ascending  the  fells  from  Borrowdale,  I  distinctly  made  out  that 
oontinuaUy  higher  and  higher  beds  of  the  Greenstone  series  abutted 
against  the  Skiddaw  Slated  as  shewn  in  Fig.  2,  where  a.  represents 
the  Greenstone  lying  unconformably  on  the  Skiddaw  Slates  (b.),  and 
the  higher  beds  of  Greenstone  overlapping  the  lower.  How  far  this 
extended  I  had  not  time  to  make  out,  but,  probably,  not  far,  as 
Professor  Ramsay  tells  mo  that  he  never  saw  such  an  unconformity 
among  the  old  rocks  on  a  large  scale. 

It  also  seemed  to  mo  that  not  only  were  the  Upper  Beds  lJ^ng  at  a 
comparatively  low  angle  of  perhaps  30  dcg.  on  tbo  denuded  edges  of 
the  highly  inclined  Skiddaw  slates,  but  that  their  striko  was  also 
different,  Unfortunately  I  had  not  time  nor  favourable  weather  for 
satisfying  myself  on  these  important  but  minor  points. 

The  line  of  junction  between  the  two  sets  of  beds  crosses  the  ridge 
at  Castle  Xook. 

I  walked  southward  from  that  point  along  the  top  of  Eel  Crags, 
and  got  into  the  next  valley  between  tbo  southern  end  of  those 
crags  and  the  cliffs  o^Dale  Head,  and  there  to  my  surprise  and  joy, 
I  found  the  Skiddaw  Slates  in  place,  with  their  nonnal  dip  and  strike 
of  70  deg.  to  S.S.E.,  more  than  a  mile  south  of  Castle  Nook,  and  not 
more  than  600  feet  lower,  if  so  much.  As  the  line  from  Castle  Nook 
to  this  point  nms  but  little  west  of  south,  it  is  manifest  that  miless 
the  Skiddaw  Slates  change  their  striko  between  those  points  from  a 
general  east  and  west  to  a  general  north  and  south  direction,  or  un- 
dergo some  roll,  of  neither  of  which  changes  did  I  see  any  evidence 
from  my  various  points  of  view,  the  ui)per  beds  must  bo  resting  un- 
conformably on  the  lower,  unless  the  Greenstone  is  intrusive,  of 
which  also  I  saw  no  evidence,  but  rather  the  reverse,  for  I  believe  it 
to  bo  distinctly  bedded. 

It  has  been  suggested  to  me  that  I  may  have  mistaken  cleavage 
for  bedding  in  the  Skiddaw  Slates ;  but  I  considered  that  point  at  the 
time.  My  reason  for  thinking  the  planes  to  be  bedding  and  not 
cleavage  planes  is,  besides  the  fact  that  they  looked  to  mo  much  more 
like  bedding  than  cleavage,  that  I  saw  them  rolling  about  and  con- 


58  H.  Woodward— Man  and  ike  Mammoth. 

torted  in  places,  whioh,  if  I  am  not  mistaken   as  to  the  fBdty  is 
conclusiYe  against  their  being  cleavage. 

NoTK. — ^I  subjoin  a  third  figure  to  show  the  lie  of  the  beds  along 

Eel  Crags. 

Fio.  3. — Lis  of  tub  Bcds  along  £bl  Csaos. 
A 


A.  Oreenttone.    b.  Skiddaw  Slates. 

In  Fig.  3,  (a)  represents  the  Greenstone  lying  on  the  Skiddaw 
Slates  (b)  ;  the  line  a  h  separating  the  two  sets  of  beds,  makes  an 
angle  of  6°  with  the  horizon ;  the  Skiddaw  slates  are  shown  dipping 
at  60^1  as  their  full  dip  is  not  seen. 

m. — Man  and  the  Mammoth  ;  Being  an  Account  op  the  Animals 
Found  Associated  with  Eajkly  Man  in  Pre-historio  Timbs.^ 

By  Henry  Woodward,  F.G.S.,  F.Z.S.,  of  the  British  Museum. 

HAVING  a  short  time  since  drawn  up  a  brief  statement  of  the 
evidences  upon  which  the  presumed  antiquity  of  the  human 
race  in  Western  Europe  is  based,  and  also  some  account  of  the 
animals  found  associated  with  early  man  in  this  region,  I  have 
ventured  to  think  it  may  be  found  of  sufficient  interest  to  lay  before 
this  Society. 

It  is  based  only  in  a  very  small  part  upon  my  own  observations, 
being  chiefly  composed  of  materials  gathered  from  the  published 
labours  of  my  friends  and  colleagues,  who  have  specially  devoted 
their  time  and  energies  to  these  researches. 

The  question  of  primeval  man  and  his  contemporaries  is  now,  by 
oommon  consent,  admitted  to  be  one  of  the  most  important  geological 
topics  which  has  occupied  the  attention,  not  only  of  men  of  science, 
but  also  of  the  educated  classes  generally,  in  the  present  day,  and 
notwithstanding  the  works  already  published,  it  may  be  said  that 
the  public  mind  is  still  craving  for  fuller  information. 

Nor  need  that  craving  remain  altogether  unrelieved,  for  every 
month  contributes  its  quota  to  the  general  store  of  published  facts 
and  discoveries,  and  we  may  ourselves  add  thereto  by  careful  obser- 
vations in  our  own  district  if  we  only  know  how,  when,  and  where 
to  observe  for  ourselves. 

The  class  of  deposits  which  have  yielded  the  evidence  of  which  I 
am  about  to  speak,  cannot  be  said  to  have  been  altogether  pre- 
viously unnoticed,  but  it  is  only  during  the  past  ten  years  that  the 
painstaking,  careful  investigations  of  such  men  as  Prestwich,  Fal- 
coner, Lubbock,  Lartet,  Christy,  Pengelly,  Evans,  Boyd-Dawkins, 
Sanford,  Dupont,  and  others  of  the  same  high  stamp,  have  resulted  in 
the  real  discoveries  and  vast  additions  to  our  knowledge  of  this  last 
chapter  of  geological  history  heretofore  unwritten,  and  in  which  Man 
and  the  Mammoth  take  part. 

^  This  paper  was  read  before  the  Obolooists*  ABBOOiATioNy  on  January  Isi^  1869, 
and  la  printed  here  bj  permianon  of  the  Council. 
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Let  OS  for  a  moment  retrace  the  course  of  these  eyents.  So  long 
ago  as  1823,  that  distinguished  British  geologist,  Dr.  Buckland, 
published  his  celebrated  work,  the  "  ReliquicB  DiluviaiicB,*'  in  which 
he  described  the  organic  remains  contained  in  ossiferous  caverns  and 
fissures,  and  "  diluTial  gravel  *'  in  various  parts  of  Europe.  But  the 
Dean,  although  so  acute  a  geologist,  concluded  that  none  of  the  stone 
implements  or  human  remains  met  with  in  these  deposits  could  be 
considered  to  be  as  old  as  the  Mammoth  and  other  extinct  and  foreign 
animals,  with  the  bones  and  teeth  of  which  they  were  associated. 

So  little  was  the  study  of  Geology  then  understood,  that  the  idea 
of  any  remains  of  man  being  found  in  deposits  older  than  those  at- 
tributed to  the  Noachian  deluge  was  rejected  as  contrary  to  Scripture, 
and  generally  received  opinion. 

At  this  early  period,  however,  1824,  the  late  Rev.  Dr.  John 
Fleming,  F.R.S.E.,  at  that  time  a  minister  in  the  Scotch  Presby- 
terian Church,  (afterwards  Professor  of  Natural  Philosophy  in  Aber- 
deen, and  latterly  Professor  of  Natural  History  at  New  College, 
Edinburgh,)  contributed  an  article  to  the  "  Edinburgh  Philosophical 
Journal,"  vol.  xi.,  1824,  **  On  the  Influence  of  Society  on  the  Distri- 
bution of  British  Animals,"  in  which  he  ably  argued  against  the 
views  of  Dr.  Buckland,  and  showed  (even  from  the  then  com- 
paratively scanty  evidences)  that  there  was  incontestible  proof  of  the 
contemporaneity  of  the  liuman  and  animal  relics  found  associated 
together  in  these  cave-deposits,  and  that  they  were  clearly  the 
remains  of  the  fonucr  denizens  ot  the  same  region,  entombed  in 
their  present  burial  places  by  similar  causes  to  those  now  in  action, 
and  not  by  any  wide-sweeping  catastrophe,  such  as  was  assumed  by 
the  advocates  of  a  imiversal  deluge. 

lliere  was  (1824-o)  a  highly  intelligent  Roman  Catholic  Priest 
living  at  Torquay,  the  Rev.  J.  McEner^^  who,  having  examined  a 
certain  cavern,  known  as  *'  Kent's  Hole/'  discovered  flint  implements 
of  undoubU'd  human  workmanship  associated  with  bones  of  the 
Mammoth,  the  tichorhine  Rhinoceros,  cave-bear,  and  other  mam- 
malia, about  the  contemporaneity  of  which  he  d(X3s  not  seem  to  have 
doubted,  and  the  coiTCctness  of  whose  views  have  been  now  well- 
established  by  subsecjuent  investigation. 

The  next  (183.*>-4)  earliest  systematic  work  of  exploration  we 
find  was  carried  out  in  the  valley  of  the  Meuse,  Belgium,  by  the 
late  Dr.  Schmerling,  of  Liege,  who  carefully  searched  for  and 
exhumed  the  f(jssil  human  and  animal  remains  buried  together  in 
the  ossiferous  caverns  around  Liege,  an  account  of  forty  of  which  ho 
published,  with  figines  and  descriptions  of  their  buried  contents. 

In  1841  M.  Boucher  de  Perthes  commenced  to  collect,  and,  in 
1847,  to  publish  the  result  of  his  researches  in  the  gravel-deposits  of 
the  valley  of  the  Somme,  around  Abbeville,  and  the  sight  of  his  col- 
lection of  flint-implements  induced  Dr.  liigollot  to  search  the  gravel- 
pits  aroimd  Amiens,  which  also  yielded  singular  proofs  of  pre- 
historic man.  Notwithstanding  the  publication  of  these  discoveries, 
however,  public  interest  was  not  as  yet  aroused,  and  the  French  savans 
of  Paris  only  laughed  at  Monsieur  de  Perthes  and  his  researches. 

Meanwhile  English  geologists  were  accumulating  facts  and  ma- 
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terial,  which  only  needed  some  fresh  motive  force  to  give  it  vitality 
and  importance,  and  it  came  at  last  after  long  years  of  waiting. 

To  the  late  Dr.  Hugh  Falconer,  F.R.S.,  we  no  doubt  owe  the 
initiation  of  a  new  era  in  the  investigation  of  ossiferous  deposits. 
For,  although  Mr.  Trimmer,  Mr.  Godwin-Austen,  Mr.  Prestwich,  and 
many  other  good  geologists  were  at  work  long  befoi*e  this  period,  it 
was  the  systematic  exploration  of  the  Brixham  cave,  near  Torquay 
(commenced  in  1868),  which  first  excited  public  attention  to  this 
interesting  branch  of  geological  inquiry,  and  set  in  motion  similar 
explorations  in  France,  Spain,  Belgium,  Italy,  Malta,  and  elsewhere. 
Added  to  this,  we  became  aware  of  those  remarkable  discoveries  made 
by  Prof.  Keller  and  others  of  ancient  Lake-habitations  in  Switzerland, 
somewhat  resembling  the  Crannoges  of  the  Irish  Lakes  (now  mostly 
buried  in  peat-bogs,  which  have  filled  up  these  ancient  fresh  waters). 

At  the  same  time,  our  countryman,  Mr.  Henry  Christy  (then 
fresh  from  his  Mexican  travels),  brought  home  to  us  not  only  the 
contents  of  the  French  caves,  but  also  those  of  the  Danish  peat- 
mosses and  refuse-heaps,  thus  adding  new  interest  to  the  investiga- 
tion of  pre-historic  man. 

Nor  have  these  varied  materials  been  allowed  to  remain  as  idle 
curiosities  in  our  Museums,  to  be  objects  of  marvel  or  conjecture ; 
on  the  contrary,  they  have  been  subjected  to  the  most  severe  in- 
vestigation by  the  best  and  ablest  among  our  archajologists  and 
geologists,  and,  like  the  vision  described  by  the  prophet  Ezekiel 
(xxxvii.),  we  have  seen  the  dry  and  mouldering  remains  of  these 
ancient  inhabitants  of  our  island  arise ;  we  have  seen  the  animals 
they  followed  in  the  chase,  the  weapons  which  they  used,  the  orna- 
ments they  wore,  and  have  even  learned  a  good  deal  concerning  the 
rude  arta  they  practised.  Nor  is  this  all  we  have  gained,  for  we  can  now 
compare  each  fresh  discovery  with  such  a  series  of  recorded  prece- 
dents, spread  over  such  wide  areas  of  explored  country,  that  we  can 
refer  each  find  to  one  or  other  of  a  series  of  stages  representing 
periods  in  the  history  of  these  ancient  races,  which,  although  not  re- 
ducible to  years,  or  even  centuries,  yet  are  capable  of  being  dealt 
with  in  chronological  sequence,  just  as  the  earlier  deposits  have  been 
arranged  by  geologists  long  since. 

The  evidences  of  the  remote  antiquity  of  man  are  derived  from 
various  sources : — 

1.  The  ancient  quaternary  river-gravel  deposits. 

2.  The  ossiferous  caverns  and  rock  shelters. 

3.  The  shell -mounds  or  refuse  heaps  of  Denmark,  the  Orkneys, 

the  Welsh  coast,  etc.,  etc. 

4.  The  Danish  peat-mosses. 

6.  The  Irish  lakes  and  peat-bogs  (crannoges). 

6.  The  Swiss  pile-works,  or  Pfahlhanten. 
1.  The  first  of  these  is,  undoubtedly,  of  the  most  ancient  character ; 
but  is  also  (as  might  naturally  be  expected)  of  the  most  meagre  and 
restricted  kind,  chiefly  consisting  of  flint  implements  of  rude  and 
simple  form,  and  with  but  little  variety  of  pattern.  No  authentic 
instance  of  human  remains  associated  with  these  flint  weapons  is 
""^corded ;  but,  after  the  most  careful  investigation  of  these  deposits 
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by  Messrs.  Prestwich,  Evans,  Falconer,  and  a  number  of  other  un- 
doubted authorities,  whose  judgment  may  well  be  relied  upon,  the 
following  conclusions  were  arrived  at : — Ist.  That  the  flint  imple- 
ments are  the  result  of  design,  and  the  work  of  man.  2ndly.  That 
they  are  found  in  beds  of  gravel,  sand,  and  clay,  which  have  never 
been  artifically  disturbed,  drdly.  That  they  occur  associated  with 
the  remains  of  land,  freshwater,  and  marine  testacea,  of  species  now 
living,  and  most  of  them  still  common  in  the  same  neighbourhood, 
and  also  with  the  remains  of  various  mammalia,  a  few  of  the  species 
now  living,  but  more  of  extinct  forms.  4thly.  That  the  period  at 
which  their  entombment  took  place  was  subsequent  to  the  Boulder- 
clay  period,  and  to  that  extent  Post-glacial;  and  also  that  it  was 
among  the  latest  in  geological  time — one  apparently  immediately 
anterior  to  the  surface  assuming  its  present  form,  so  far  as  it  regards 
some  of  the  minor  features.^ 

It  is  hardly  needful  to  point  out  to  you  the  regions  included  in 
this  first  division.  The  valley  of  the  Waveney  at  Hoxne,  Suffolk, 
where  flint  implements  were  found  in  the  year  1800  by  Mr.  Frere. 
Archseologia  for  1800,  vol.  xiii.,  p.  206.)  The  Ouse  at  Bedford, 
where  Mr.  Jas.  Wyatt  has  found  flint  implements  and  remains  of 
Elephant,  Ehinoceros,  Hippopotamus,  etc.  The  Thames-valley  high 
level  gravel,  where,  in  an  excavation  in  Gray*s  Inn-lane,  London,  a 
flint  weapon  associated  with  the  skeleton  of  an  Elephant,  was  found 
so  long  ago  as  1715  ;  at  Fisherton,  near  Salisbury ;  in  the  Trent,  not 
far  from  Nottingham ;  in  the  Vale  of  Pickering,  the  Somme,  the 
Seine,  the  Khine,  the  Val'  d'  Amo,  and  many  other  localities. 

2.  The  ossiferous  caverns  and  rock-shelters  have  long  been  known, 
but  not  systematically  explored  until  ten  years  since.  Their  contents, 
as  might  have  been  expected,  are  more  rich  and  varied,  and  thoy  have 
given  us  a  greater  insight  into  the  state  of  civilization  of  their  ancient 
occupants  than  almost  any  other.  The  British  localities  are  in  Devon 
and  Somerset,  near  Torquay  and  Brixham,  and  in  the  Mendip  Hills ; 
the  promontory  of  Gower  in  South  Wales,  where  eight  caves  have 
been  carefully  explored  by  Colonel  Wood  and  the  late  Dr.  Falconer ; 
the  Coygan  Cave,  near  Laughame,  Carmarthenshire,  partially  ex- 
plored by  Mr.  Henry  Hicks,  of  St.  David's.  (See  Geol.  Mag.,  vol. 
IV.,  page  307,  18G7.)  The  historical  cave  of  Kirkdale,  rendered 
famous  by  Dr.  Buckland's  researches.  The  Caves  of  Liege  and  of 
the  Valley  of  the  Lesse  in  Belgium ;  of  the  Vezere,  the  Dordogne, 
and  the  Aveyron  in  France,  explored  by  Schmcrling,  Dupont,  Lartet 
and  Christy,  the  Vicomte  de  Lastic,  the  Comte  do  Vibray,  and 
many  others.  Rich  as  is  the  fauna  revealed  by  our  English  Caves, 
they  cannot  be  compared  for  one  instant  as  regards  the  human  re- 
mains and  works  of  art  which  the  French  Caves  have  made  known 
to  us,  I  say,  advisedly,  works  of  art,  for  we  have  now  ample  materials 
in  this  country  even  to  show  the  wonderful  ingenuity  and  skill  dis- 
played by  the  ancient  Aquitanians  in  the  fabrication  of  needles, 
weapons  of  the  chase,  buth  in  wood  and  stone,  swords  made  of  rein- 
deer horn,  ornaments  in  the  same  material ;  and,  lastly,  in  depicting 
the  animals  they  knew  living  around  them.' 

*  Falconer,  Palaeontolotfical  Memoirs,  1868.  Vol.  II.  p.  698. 

>  ThoM  interested  in  these  researches,  Trho  haye  not  yet  penonally  inspected 
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The  time  forbids  me  to  enter  upon  an  acconnt  of  the  Shell-moimdB 
and  Danish  Peat  Moasea ;  nor  of  the  Irish  Peat-boga  and  Swias  Pile- 
works,  each  of  which  would  form  a  chapter  by  itself.  On  the  con- 
tiary,  I  shall,  by  your  permission,  occupy  your  attention  with  a  brief 
account  of  the  fauna  of  the  Pre-historic  period  generally,  aa  revealed 
to  us  in  the  varioua  superficial  deposits  included  in  what  is  now 
generally  termed  the  Quaternary  epoch. 

In  the  accompanying  Table  1  have  endeoTOured  to  show  tho 
species  of  animals  fonndinassociation  with  early  man,  as  evidenced 
uy  his  weapons  in  one  set  of  deposits,  and  by  his  osseous  remains 
and  handiwork  in  another.  I  have  also  introdnced  certain  other 
species  (those  whose  names  are  enclosed  in  square  hracketa)  whose 
remains  are  not  found  with  man,  but  in  a  somewhat  older  aet  of 
deposits,  containing,  however,  some  of  tho  animals  common  to  the 
Pra-hiatoric  epoch.  Those  names  of  species  not  enetoted  in  aqnare 
braelcett,  are  again  divisible  into — I.  Animals  known  to  ntan,  but  now 
extinct.  II.  Animals  whose  geographical  distribution  has  been  changed, 
in.  Animals  which  have  been  exterminated  by  mau ;  and,  IV.  Animals 
still  indigenous  to  Britain  and  the  neighbouring  continent. 

TaBLI   of   AxniALB    ChARACTEBIBTIC   OT    the    PlIOCEKB   AMD   QuATBBXUtY 

DspoaiTS  OF  BRiTAur,  Fbance,  and  BELOmK. 


[TVoffonlheriuni.Fisch.tr'] 

Mut  muMculiu,  Owen 

•Axtieala  ampltibia,  Oireii. . 

„        agrtilii,  Fleming. 

„       praltHtii,  Owen.. 

Sptrmi^ilia  tiiilliu,  J.ian. 

„      trt/thr^rmidn,  Fslc 

Ztgemyi  iptUnu,  Oven 

l^ftniimidta,  Linn, 

„     euBiaiita,  Ijun 

Xmimiu  JmmHi,Linn 

JBItpAaijin'iNi;niiiu,IIluin 

„      diifi;uiu,FaIcnncT 

„  [nMTtrfilma'UiKcati.].., 
JtJWMwrw  tUhwhinia,  Cuv.... 
„  UpterhiHHi,  Owen„, 
„  mtgarhinus.  ChriEtol 
„        [Slnucui,  FoLconvr] 

Sjuia  eaiallui,  Linn 

Siatmfa,ftroi,  Linn 

S^fptpotatata  ms/or,  Ncsti. 

BUiii  priieiu,  BojnnUB 

Ba  primigiHiia.  Bnj 

„   Icnjifnni,  Owen  

CMiof  matc/talui,  I'aLlas.... 

Qyint  birtiu,  Linn 

„      agagrua,  Gmel. 

S:=Bitinet.  H  =  Migrated.  K^EillciL  L  =  LinDg. 

rich  collection  of  Pre-biatoric  remiisa,  lo  admirablT  srriuic^  and  diapUyed  in  tha 
Ethnoln^cal  dcpartnientDrihe  Britiih  Muaeum,  and  IbeCnristy  CuUecuon  (exhibited 
on  Fridays, — admiuion  by  ticket,  obtainable  gratis  any  day  at  the  British  MuBeam), 
under  the  able  direction  of  A.  W.  Franks,  Esq.,  F.K.S.,  F.S.A.,  F.G.S.,— sbould  take 
tbe  fint  aeration  to  do  to,  and  they  will  find  themxelTei  well  repaid  fay  seeing  pro- 
bably the  best  collection  eilant  ol  works  of  early  and  bstmc  man  from  all  countnea. 

'  The  wild  boor  Siu  icrofa  firoz  bos  beoD  kiUed  off  in  England,  bat  is  Btill  fbnnd 
in  France  and  elsewhere  on  the  continent 
■  F.  fp^m  is  extinct,  but  if  considered  equTalent  i«  F.  Im  it  hai  mijtvtid. 
'  Spana  tptlaa  a  extinct,  hnt  if  coniidned  to  be  the  aanis  aa  Hftuta  eneuts,  it 
iaam^TU-ted.  '  Eillsd  off  in  Britain. 


CtnuM  tlaphtu,  Linn 



„      \Sfdgi.wkii.  Gnnn 

„      [BroMini.Oawk.]. 

M'l/acerot  li  rferxioii,  0  wen 

X 

X 

Fili,  mla«,  Ooldf. „. 

\ 

„    «(!!.,  Owen 



jry.«  tjw/au,,  Goldf. 

X 

M' 

Lutrs  rulgarii,  Owen 



MuileUx  maria.  Bay 

M 

X 

Tnlpa  funpmi,  Schmerhog 

.. 

Sorer  tmlqarit,  Owen 

„     iNon-Aafiu,  Linn 

Saiga  tarbarica,  Pallas  .. 

■• 
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Of  the  names  in  brackets  I  will  not  say  much,  merely  observing 
that  the  Forest-bed  of  the  Norfolk  Coast  has  yielded  a  most  wonderful 
series  of  Pre-glacial  forms,  associated  with  many  which  lived  on  into 
the  Post-glacial  period,  and  were  known  to  man. 

The  most  remarkable,  perhaps,  are  (1)  the  gigantic  Beaver,  Cantor 
Trogontherium,  which  occurs  in  widely-separated  localities,  viz.,  the 
Noifolk  Forest  Bed,  and  in  a  sandy  deposit  on  the  borders  of  the  sea 
of  Azof.  Dr.  Schmerling  also  found  its  remains  in  the  Caves  of 
Li^e.  Another  gigantic  Beaver  has  lately  been  found  in  America, 
the  Castaroides  Ohioemis,  Fost.  (2.)  A  remarkable  form  of  deer,  Cervua 
Sedgwickii,  which  occurs  in  the  Forest-bed,  and  is  nearly  allied  to 
Cervus  dicranios  of  the  Italian  Pliocene.  (3.)  Another  species  of 
deer,  closely  allied  to  the  Fallow  Deer,  the  Cervua  Brotonii,  lately 
described  by  Mr.  Boyd-Dawkins,  now  quite  extinct,  from  the  Plio- 
cene deposit  of  Clacton,  Essex.  See  Quart.  Joum.  Geol.  Soc.  1868. 
Vol.  xxiv.,  p.  511.  PI.  xvii.  and  xviii.  (4.)  The  Elephas  meridionalts, 
common  to  the  Forest-bed  and  the  VaF  d'Amo,  in  Italy — a  form 
somewhat  more  like  the  African  than  the  Indian  species  as  regards 
the  arrangement  of  the  enamel-layers  of  its  molar  teeth.  6.  The 
Bhinoceroa  etruscus,  found  in  the  Norfolk  Forest-bed,  and  also  in  the 
Val'  d'Amo. 

jinimcUs  known  to  man,  hut  now  extinct. — I  have  always  felt  some 
hesitation  in  accepting  the  statement  that  the  Machatrodus  existed 
down  to  the  Pre-historic  period ;  but  its  discovery  by  tlie  late  Rev. 
J.  McEnery,  in  Kent's  Hole,  in  1825  (published  by  E.  Vivian,  Esq., 
1859),  having  been  confirmed  by  Mr.  Pengelly,  F.R.S.,  in  1867, 
(see  British  Association  Reports,  Dundee,  1867),  there  seems  reason 
to  believe  that  it  may  have  lived  on  till  the  commencement  of 
this  period.  Certainly  this  was  the  most  remarkable  of  the  con- 
temporaries of  early  man,  and  probably  his  most  formidable  rival  in 
the  hunting-grounds  of  Western  Europe.  The  sabre-toothed  lion 
has  only  been  met  with  in  this  one  cave  in  Englanil,  but  it  also 
occurs  in  the  district  of  Auvergne,  in  France,  and  in  the  Val'  d'  Amo, 
in  Italy.  The  largest  species  of  this  carnivore  is  found  at  Buenos 
Ayres,  on  the  La  Plata. 

Of  the  species  of  Bear  which  occur  in  the  fossil  state,  two  at  least, 
the  Ursns  spelcens  of  our  caves,  and  the  Ursus  priscus  of  the  Gailen- 
reuth  cavern,  liavo  been  considered  as  well-marked  extinct  forms.  The 
Bears  are,  perhaps,  of  all  the  camivora,  the  most  difficult  to  determine, 
on  account  of  their  mixed  diet  and  their  consequent  variable  denti- 
tion :  they  have  been  as  widely  distributed  in  times  past,  as  in  our 
own.^ 

Of  the  one  extinct  species  of  the  Cersnne  family — the  Megaceroa 
Hibemicus,  or  Gigantic  Irish  Deer,  deserves  es|iecial  notice.  This 
splendid  animal  was  not  by  any  means  confined  to  Ireland,  although  it 
is  quite  possible  that  it  may  have  lingered  on  in  that  country  after  it  had 
been  exterminated  in  Britain.  There  is  a  fine  specimen  of  the  entire 
skeleton  of  this  animal  in  the  British  Museum.     The  size  of  this  deer 

*  Tlie  teeth  of  pigs,  dogs,  aud  bears,  are  all  subject  to  considerable  variation,  owing 
to  their  mixed  diet. 
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is  immense,  even  when  compared  with  our  largest  living  species;  when 
erect,  the  topmost  prong  of  his  antlers  was  more  than  ten  feet  from  the 
ground,  and  in  breadth  across  they  measured  more  than  nine  feet 
The  bones  of  the  Irish  deer  occur  in  the  beds  of  marl  which  under- 
lie the  peat-bogs,  and  they  are  generally  very  perfect,  being  stained 
more  or  less  deeply  by  tannin  or  iron,  and  sometimes  partially  in- 
crusted  by  pale  blue  phosphate  of  iron.  Even  the  marrow  of  the 
bones  occasionally  remains  in  the  state  of  a  fatty  substance,  which 
will  bum  with  a  clear  lambent  flame.  Groups  of  skeletons  have 
been  found  crowded  together  in  a  small  space,  in  a  peat  moss,  with 
the  skulls  elevated  and  the  antlers  thrown  back  upon  the  shoulders, 
as  if  a  herd  of  deer  had  fled  for  shelter  or  been  driven  into  a  morass 
and  perished  on  the  spot.  Besides  the  numerous  remains  of  this 
deer  found  in  Ireland,  its  bones  and  horns  have  been  obtained  from 
Kent's  Hole,  the  Forest-bed  on  the  Norfolk  coast,  Kirkdale  Cave,  and 
numerous  other  localities. 

Of  the  Oxen,  the  most  ancient  is  the  Bo$  prtmigeniiu.  Professor 
Owen  maintains  the  opinion  that  this  gigantic  ox  (the  Urus  of  Caasar, 
which  dwelt  in  the  great  Hercynian  forest),  was  never  tamed  by  the 
Britons  or  Bomans,  but  was  only  an  object  of  the  chase.  Its 
remains  are  alike  common  to  the  caves,  the  river- valley  deposits,  and 
the  peat-bogs. 

A  grand  head,  and  entire  horn-cores,  with  a  large  proportion  of  the 
skeleton  of  Bo8  pntnigenifiSf  was  obtained  from  beneath  the  peat  near 
Cambridge.  The  peat  had  grown  into  and  filled  the  cavities  of  the 
skull  and  all  the  bones.  On  the  removal  of  the  peat  from  the  frontal 
bones,  a  atone  celt  was  disclosed,  broken  ofif  short  in  the  forehead, 
which  it  had  pierced,  and  had  been  apparently  left  there  as  useless 
by  the  hunter,  to  whose  skill  the  mighty  beast  had  fallen.  The 
specimen  is  now  in  the  Woodwardian  Museum,  Cambridge. 

I  was  present  at  the  disinterment  of  two  magnificent  pairs  of 
horn-cores  at  Ilford,  in  the  Brick-earth  of  the  Thames  valley,  only  a 
short  time  since.  This  species  is  readily  distinguished  from  the 
Bison  by  the  large  size,  length,  and  curvature  of  the  horn-cores  and 
by  the  form  of  the  skull.  Bos  primigenius  is  found  both  in  deposits 
with  human  remains,  and  in  those  anterior  to  man's  era. 

Of  the  Elephants,  two  forms,  long  confounded  together,  are  now 
known  to  have  been  contemporary  with  man  in  Europe,  •  viz., 
1.  Elephas  antiquuSf  Falc,  and  2.  Elephas  primigenius,  Blum. 

The  former  of  these  {E,  antiquns)  was  long  considered  as  identical 
with  E.  primigenius,  but  Dr.  Falconer  has  shown  that  by  the 
characters  of  the  molar  teeth  they  may  be  distinguished.  1st.  By 
the  narrowness  of  the  tooth  in  proportion  to  its  length  and  height. 
2nd.  By  the  great  height  of  the  plates,  being  twice  that  of  the 
width  of  the  crown,  drd.  Mesial  rhomboidal  expansion  of  disks 
of  wear.     4th.  Great  crimping  of  the  enamel  plates. 

The  tusks  of  E,  antiquus  are  nearly  straight  The  remains  of 
this  species  are  almost  as  widely  distributed  in  our  bone-caverns 
and  Eiver-valley  gravels  and  Brick-earths,  as  are  those  of  E. 
primigeniua,     No  fewer  than  2,000    elephants'  grinders   are   re- 
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corded  by  my  father,  the  late  Mr.  Samuel  Woodward,  as  ascertained 
to  have  been  dredged  during  a  period  of  thirteen  years  upon  the 
oyster-bed  off  Hasboro*,  on  the  Norfolk  coast ;  **  by  far  the  largest 
number  of  these,"  says  Dr.  Falconer,  "  belong  to  Elephas  antiquus" 

Elephas  primigeniua  (the  "Mammoth,"  properly  so  called,)  pos- 
sesses unusual  interest  in  connection  with  early  man.  Not  only 
because  it  is  one  of  those  forms  which,  there  is  reason  to  believe, 
extended  back  into  Pre-glacial  times ;  but  also  because  it  is  ap- 
parently brought  so  near  our  own  day  by  the  discoveries  of  entire 
bodies  of  this  remarkable  beast  embedded  in  the  frozen  soil  and  ice 
of  the  great  rivers  of  Siberia  and  in  Behring's  Straits ;  no  fewer 
than  nine  of  which  are  on  record.  Its  range  in  geographical  area 
was  equally  great.  It  has  been  found  in  Ireland,  Britain,  through 
Europe,  from  the  extreme  north  to  the  hills  of  Rome,  and  from 
France  to  the  Ural  Mountains,  thence  across  Siberia  into  N.  America, 
and  southward  to  the  Ohio,  where  its  remains  occur  with  those  of 
the  Mastodon  in  Big-bone-lick,  Kentucky. 

In  October,  1864,  I  had  the  pleasure  to  visit  Ilford,  in  Essex, 
and  there  see  and  examine  the  only  existing  cranium  of  Elephas 
primigenius  with  the  tusk  attached  which  has  ever  been  obtained  and 
preserved  in  this  country.  It  is  entirely  owing  to  the  skill  and 
great  practical  judgment  of  Mr.  W.  Davies,  of  the  Geological 
Department  of  the  British  Museum,  that  this  fine  fossil  was  ever 
raised  from  its  matrix  to  adorn  our  National  Museum.^  No  doubt 
hundreds  of  these  remains  have  turned  up  in  the  valley  of  the 
Thames  alone,  but  never  before  was  the  requisite  skill  brouglit 
to  bear  upon  so  unwieldy  and  friable  a  relic.  The  right  tusk,  which 
was  found  detached  from  the  skull,  measured  ten  feet  ten  inches,  in- 
cluding the  portion  which  in  the  left  side  is  enclosed  within  the 
alveolus.  From  the  top  of  the  cranium  to  the  end  of  the  socket  of 
the  tusk  is  four  feet.  The  circumference  of  the  tusk,  one  foot  from 
the  socket,  is  twenty -six  inches. 

llie  three  species  of  Rhinoceros  are  all  extinct.     Of  the  tliree — 

(1)  It.  jnegarhinuSyOrthef^Teat  slender-limbed  Rhinoceros,  with  largely- 
developed  nasals,  appears  to  bo  characteristic  of  the  Norfolk  Forest- 
bed  and  Grays  Thurrock.  It  also  occurs  in  France,  associated  with 
the  Mastodon  hremrosiris,  and  in  Italy  with  the  Mastodon  arvernensts, 

(2)  11,  tichorhinus  and  (3)  It.  Icptorhiaus  aro  the  two  species 
common  to  the  ossiferous  deposits  of  our  caverns,  and  tliey  also  are 
found  together  in  the  Brick-earth  of  Ilford.  A  unique  skull  (the 
only  one  known)  of  Bhinoceros  leptorhiuus,  was  obtained  from  the 
same  brick-field  at  Ilford  which  yielded  the  Mammoth  skull.  We 
are  indebted  also  to  Mr.  Davies  for  tlie  preservation  of  this  most 
valuable  relic.  All  these  Rhinoceri  were  hicorn,  and  resembled  the 
Sumatran  species.  Like  the  Mammoth,  the  Ilhinoceri  had  an  enor- 
mously extended  range  in  Pre-historic  times.  One  of  the  earliest 
remains  found  in  Russian  Siberia,  imbedded  in  ice,  was  an  almost 
entire  example  of  the  great  woolly  R.  tichorhinuSj  found  in  1772  by 
Pallas,  on  the  banks  of  a  tributary  of  the  Lena,  lat.  64  degrees. 

1  See  Geological  Magazine,  1868,  Vol.  V.,  p.  640,  PI.  XXII.  and  XXIII. 

VOL.  VI.— KG.  LIV.  6 


66  B.  Woodward — Man  and  the  Mammoth. 

This  oaroass  emitted  an  odour  like  putrid  flesh  ;  part  of  the  skin  mw 
still  covered  with  short,  crisp  wool,  with  black  and  grey  hairs. 
The  head  and  foot  are  preserved  at  St.  Petersburg,  in  the  Boyal 
Museum. 

Hippopotamus  major, — As  might  be  expected,  the  remains  of  the 
Hippopotamus  arc  more  frequently  found  in  river-deposits  than 
in  caves.  Yet  this  remark  docs  not  hold  good  in  all  cases.  Remains 
have  been  found  in  one  of  the  Gower  Caves  (Raven's  Cliff),  Dord- 
ham  Down  Caves,  in  Kent's  Hole  near  Torquay,  Eirkdale,  and  other 
localities,  but  in  the  Grottoes  of  San  Ciro  and  Maccagnone,  in 
Sicily,  the  Hippopotamus  remains  formed  by  far  the  greater  bulk 
Many  ship-loads  of  these  interesting  relics  were  quarried  and  sent 
to  Marseilles  and  England  to  be  used  in  sugar-refining  1  Professor 
Ferrara,  who  examined  the  remains,  stated  that  the  great  mass 
belonged  to  two  species  of  Hippopotamus,  Those  collected  by  Dr. 
Falconer  are  preserved  in  the  British  Museum,  and  identified  with 
H,  major  and  H,  Pentlandi,  It  is  abundantly  distributed  through 
our  River-valley,  gravel  and  Brick-earth  deposits,  and  occurs  from 
Yorkshire  southwards  through  England,  France,  Belgium,  Spain, 
Italy,  etc. 

From  observations  of  the  habits  of  the  living  animal  (IT.  amphtbins) 
in  South  Africa,  we  learn  that,  where  undisturbed,  it  frequents  with 
equal  pleasure  the  coast  as  it  does  the  rivers,  and  that  north  of  Port 
Katal  they  not  only  swarm  in  the  rivers  but  upon  the  sea-shore,  re- 
treating to  the  sea  when  disturbed  or  attacked.  Such  evidence  as 
this  enables  us  to  understand  the  presence,  in  Pre-historic  times,  of 
the-  Hippopotamus  in  Britain  during  the  summer,  even  after  this 
country  had  been  isolated  from  the  Continent,  although  this  seems 
not  to  have  been  the  case,  until  nearly  the  close  of  the  Quaternary 
period. 

A  species  of  Marmot  (the  Sphermophilus  erythrogenotdes  of 
Falconer),  and  another  Rodent  {Lagomys  spelcBus),  a  species  of  tail- 
less hare,  completes  the  list  of  extinct  species  contemporaneons  with 
man.  For,  incredible  as  it  may  seem,  it  appears  that  after  a 
careful  investigation  of  the  remains  of  Felis  spelwa,  the  Cave-lion, 
Messrs.  Boyd  Dawkins  and  Sanford  have  concluded  that  it  cannot 
be  differentiated  in  any  vay  whatever  from  the  existing  lion  of 
Africa.  And  again  that  Hyana  spelaa  is  only  a  variety  of  E, 
erocuta,  the  great  spotted  Hyaena  of  S.  Africa. 

We  now  pass  therefore  to  Animals  whose  geographical  distrihvtion 
has  been  changed.  These  we  can  analyze  more  fully  than  the 
extinct  forms  before  enumerated;  and  they  arrange  themselves 
naturally  into  two  divisions — those  which  have  migrated  north,  and 
those  which  have  migrated  south. 

The  first  division,  as  you  will  have  anticipated,  is  by  far  the 
largest  of  the  two,  including  nine  species.  The  second  consists  of 
two  only  (the  Cave-lion  and  Cave-hyajna  already  referred  to). 

Spermophilus  citillus  —  "  the  pouched  Marmot "  is  the  first.  Its 
remains  have  been  found  at  Fisherton,  the  Mendip  Caves,  and  else- 
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vrbere  in  England,  and  also  in  the  Liege  Caverns.  It  is  still  met 
with  in  northern  and  central  Europe,  near  the  snow-line. 

The  Lemming  (also  found  at  Fisherton,  near  Salisbury)  is  now 
represented  in  Lapland,  Norway,  Greenland,  Siberia,  and  Aictio 
North  America.  Its  migratory  and  gregarious  habits  have  been  ably 
tiefloribed  by  Bichardson  and  others. 

The  Ovibos  mosehatus — "  Musk-ox,'^  or  "  musk  sheep,"  possesses 
peculiar  interest,  as  one  of  those  generalized  species  still  left  us, 
vrbich  we  were  long  at  a  loss  where  to  place  with  certainty, 
whether  with  the  Oxen  or  the  Sheep.  M.  Lartet  has  shown, 
however,  reason  for  placing  it  with  the  Ovtda  and  Caprida* 
The  gravel  of  the  Avon,  the  river-gravel  near  Maidenhead, 
uid  ween  Street  Green,  in  Kent,  and  the  Crayford  brick-pits, 
fai  the  valley  of  the  Thames,  have  all  yielded  examples  of  this 
mimal.  It  ha9  also  been  detected  by  M.  Lartet  in  France.  In 
Siberia  its  remains  occur  in  the  frozen  mud  of  the  great  rivers, 
wbidi  yield  the  bodies  of  the  Mammoth,  along  the  whole  line  of  the 
shores  of  the  Polar  Sea.  Its  living  habitat  is  now  the  barren, 
tieeless  wastes  of  the  high  northern  latitudes  of  North  America, 
md  our  Arctic  voyagers  have  traced  it  and  lived  upon  it  so  lately 
M  1856.  Ga])tain  (now  Sir  Leopold)  M*Clintock  gives  the  follow- 
ing statistics  of  the  Musk-ox  in  a  paper  read  before  the  Royal 
Dublin  Society,  25th  Januarj%  1857  :  —  Musk-oxen  on  Melville 
Island,  April  4  and  May  13,  saw  59  (shot  two)  ;  tliird  visit,  July  1 
to  19,  saw  30  (shot  two)  ;  Prince  Patrick's  Island,  May  14  and  June 
26,  saw  o  (shot  three) — total  seen,  94 ;  number  shot,  seven.  They 
were  so  unused  to  man's  presence  that,  when  one  of  a  herd  was  shot, 
it  was  often  difficult  to  induce  the  rest  of  the  party  to  move  off",  so 
as  to  allow  M'Clintock  and  his  men  to  take  possession  of  their 
fallen  comrade.  Wo  cannot  help  contrasting  this  brave  and  noble 
Bailor's  conduct  with  that  of  the  Ijaird  of  Tjamont.  M'Clintock 
observes,  "  We  never  killed  more  than  we  absolutely  needed."  Mr. 
Lament,  on  the  contrary,  gives  a  list  of  walruses  and  other  victims 
"  shot  for  pastime  "  and  left  to  render  still  more  desolate  with  their 
decaying  carcases  these  northern  seas. 

4.  The  **  Saiga  Antelope  "  deserves  a  word.  It  has  lately  been 
determined  as  occurring  in  the  caves  of  France,  with  the  reindeer,  etc. 
An  antelope  is  recorded  as  being  found  fossil,  togetlier  with  several 
species  of  deer,  beaver,  wild  boar,  etc.,  in  shell-marl  beneath  peat, 
near  Newbury,  in  Berkshire,  by  Dr.  J.  Collet,  F.E.S.,  in  1757. — 
(Phil.  Trans.)  May  not  this  also  have  been  the  Saiga  antelope? 
It  is  now  found  to  inhabit  the  eastern  slopes  of  the  Ural  Mountains, 
and  the  shores  of  the  Sea  of  Azof.  On  a  small  island  a  number 
were  found  living,  so  tame  as  to  be  undismayed  at  a  discharge  of 
fire-arms.  It  is  to  be  seen  alive  in  the  Zoological  Gardens.  It  is 
the  only  tapir-snouted  antelope  known. 

5.  The  brown  bear,  Ursiis  arctos,  occurs  both  in  Britain  and 
Ireland.  Undoubt<.'d  remains  from  Longford,  in  Ireland,  and  Manea 
Fen,  Cambridgeshire,  are  preserved  in  the  British  Museum.  It 
still  lives  in  Kussia.     So  lately  as  a.d.  1057  bears  were  natives  of 
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Scotland  and  Wales,  and  reckoned  among  the  beasts  of  the  chase, 
equal  to  the  hare  or  the  boar  (Ray,  Syn.  Quad.  p.  214). 

6.  Qvlo  luscus — the  "  Wolverine,"  or  '*  Glutton " — ^was  once  a 
native  of  this  country,  as  its  remains  testify  from  the  caverns  of 
Banwell,  Bleadon,  and  Gower.  It  is  still  common  in  Siberia  and 
North  America,  and  is  the  pest  of  the  fur-hunters  of  those  countries. 

Ia  The  "  Ermine,"  Mustela  cnwiVa,  is  another  of  the  Weaael  tribe, 
now  gone  North-east,  and  over  the  Ural  chain  into  Siberia. 

8.  The  **  Elk,"  Alces  nalchis,  has  been  met  with  in  Scotland,  at 
Chirdon  Bum,  beneath  peat,  in  a  similar  deposit  as  the  Megaceros  in 
Ireland.  A  lower  jaw  also  has  been  obtained  from  Llandebie  Cave, 
in  South  Wales.  It  is  the  true  Elk  of  Norway,  or  Moose-deer  of 
the  Canadians. 

9.  If  we  take  into  consideration  the  relative  importance  of  the  varions 
animals  to  man  in  his  hunter  state,  the  whole  list  is  probably  sur- 
passed by  the  Heindeer  fCervus  iarandusj.  Not  only  do  we  find  its 
remains  in  greater  profusion  than  that  of  any  other  animal  in  those 
caves  in  which  man  undoubtedly  resided,  but  his  weapons  were  for 
the  most  part  fabricated  from  its  horns,  bones,  and  sinewa;  and 
doubtless,  his  clothes  wore  composed  of  its  skin.  The  later  investi- 
gations of  Mr.  Pengelly,  at  Torquay,  have  led  to  the  discovery  of 
similar  barbed  javelins  of  Eeindoer  horn  to  those  of  the  French 
Caves.  That  fewer  cut  antlers  have  been  found  in  England  than  in 
France,  may  be  due  to  the  more  savage  condition  of  the  early 
Britons ;  but  it  cannot  be  attributed  to  lack  of  the  reindeer.  In 
Bosooe's  Den,  Gower,  South  Wales,  more  than  1,000  antlers  have 
been  obtained  by  Colonel  Wood ;  indeed,  their  remains  are  almost 
GO-extensive  with  the  cavern  and  river-valley  and  peat-deposits.  It 
IB  reasonable  to  suppose  that  the  reindeer  may  have  retained  a 
footing  in  Scotland  even  long  after  the  Homan  occupation  of  Britain ; 
but  it  must  have  yielded,  if  living  there,  not  only  before  the  pursuit 
of  the  chase  by  man,  but  also  before  the  overpowering  influence  of 
the  red-deer,  Cervus  elaphus,  and  still  more  to  the  great  change  in 
physicial  conditions  which  effected  our  climate.  That  the  reindeer 
could  continue  to  live  for  long  in  Britain  after  its  isolation 
from  France,  seems  unlikely,  for  the  migratory  instincts  were  as 
strong  in  the  race  then  as  at  the  present  day.  The  only  change  pro- 
duced has  been  to  modify  the  area  which  the  migration  formerly 
extended  over.  Instead  of  migrating  southward  in  winter,  from 
Norway  and  Denmark  into  France  and  Britain,  they  are  not  only 
pressed  northward  by  the  great  tide  of  human  beings  which  has 
occupied  their  former  territory,  but  also  by  the  chEinge  in  the 
thermometer.  Vast  as  was  the  range  of  the  reindeer  in  past  times, 
we  see  how  enormous  is  its  kingdom  in  our  own  day.  Through 
Northern  Europe,  Asia,  and  America,  it  occupies  tlie  area  from  the 
edge  of  the  woods  to  the  farthest  northern  latitude,  crossing  the 
frozen  sea  fearlessly  in  vast  herds  from  land  to  land.  Sir  Leopold 
H'Clintock  mentions  seeing,  on  Melville  Island,  in  April  and  May, 
on  two  visits,  29  head  of  reindeer,  two  of  which  he  shot.  In  July, 
on  two  visits,  he  saw  74,  and  again  shot  one.    On  Prince  Patriok'i 
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Island,  in  May  and  Jane,  he  saw  eight,  and  shot  five.  On  Emerald 
Island,  in  June,  13  head ;  being  a  total  of  124  bead  seen  in  these 
three  far  northern  islands,  between  76°  and  77°  North  lat 

When  migrating  in  Siberia,  says  the  Russian  Admiral  von  Wrangel, 
the  migrating  body  may  consist  of  many  thousand  head  of  deer,  and 
Ihoogh  they  are  divided  into  herds  of  some  200  or  300  each,  yet 
they  always  keep  so  near  as  io  form  only  one  immense  mass,  some- 
times 60  miles  in  length.  In  crossing  the  rivers  they  all  follow  the 
same  route.  They  select  a  place  where  a  dry  valley  leads  down  to 
the  stream  on  one  side  and  a  flat  sandy  shore  facilitates  landing  on 
the  other.  As  each  separate  herd  approaches  the  river,  the  deer 
draw  more  closely  together,  and  the  largest  and  strongest  buck 
takes  the  lead.  He  advances,  closely  followed  by  a  few  of  the 
others,  with  head  erect,  and  apparently  intent  on  examining  the 
locality;  having  satisfied  himself  that  all  is  rights  he  enters  the 
river,  the  rest  of  the  herd  crowd  in  after  him,  and  in  a  few  minutes 
the  surface  is  covered  with  them.  It  is  doubtless  due  to  casualties 
in  these  migrations  that  we  owe  some,  if  not  all,  of  our  reindeer 
bones  in  river- valley  deposits.  Detached  antlers  may  easily  be  ex- 
plained where  they  occur  in  quantities  (as  in  the  peninsula  of 
Qower,  in  South  Wales)  by  the  annual  shedding  of  the  horns ;  but 
most  of  those  from  the  Caves  have  a  part  of  the  skull  attached  to  the 
burr  of  the  horn.  This  is  so  in  more  than  50  from  the  Cave  of 
Bruniquel,  which  have  passed  through  my  hands. 

In  many  of  the  Caverns  of  Central  and  Southern  France  we  have 
abundant  evidence  that  the  wild  Horse  was  largely  eaten  by  the 
Cave-dwellers,  and  that  its  bones  formed  an  important  article  for  the 
fabrication  of  many  of  their  weapons  of  the  chase,  and  also  for  their 
needles.     Remains  of  Horse  are  abundant  in  tlie  Bruuiquel  Cave. 

Of  the  animals  now  living,  but  become  extinct  in  some  regions, 
the  Beaver — Cantor  EuropcBus  (or  Castor  fiber  f  of  Canada)  from  being 
killed  by  man  is,  probably,  quite  extinct  in  Europe.  Only  one 
refuge  seems  left  to  it  by  any  chance,  and  that  is  the  mouths  of  the 
Danube  in  the  Euxine  Sea,  where  its  fossil  congener  is  found.  It 
was  formerly  abundant  in  our  Welsli  rivers,  even  at  a  late  date,  com- 
pamtively  speaking.  It  was  scarce  in  the  9tli  century,  in  the  12th 
Lt  was  only  fuuTid  in  one  river  in  Wales,  and  another  in  Scotland. 
There  C(m  be  no  doubt  the  Beaver  was  killed  off  the  face  of  the  land 
for  the  sake  of  his  fur  coat.  His  remains  are  abundant  in  the  Cam- 
bridgeshire fens,  and  ho  did  his  beat  to  divert  the  rivers  and  de- 
stroy the  land  for  his  own  pleasure,  but  like  other  selfish  pleasure- 
seekers,  his  would-be  pools  became  peat,  and  in  it  are  embedded  the 
bones  of  the  curious,  ingenious,  but  destructive  rodent,  who  aided 
the  mischief. 

In  a  single  night,  not  long  since,  the  Beaver  at  the  Zoological 
Grardens  diverted  all  the  water  of  his  pond,  by  the  introduction  of 
mud  into  his  tank,  and  sent  several  dozen  gallons  of  very  dirty 
water  over  the  gravel  walk.  He  wanted  to  make  a  dam — failing 
which  he  made  a  mess  ! 

The  Lithuanian  Bison — preserved  by  Imperial  ukase  of  his  Majesty 
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ilie  Emperor  of  all  the  Eassias — onoe  roamed  the  Prairies  of  Europe 
M  his  oongener  now  does  those  of  America.  But  he  oonldn't  be 
tamed  and  made  to  plough  like  B,  l(mgifron$  and  B,  toams,  and  wo 
the  natives  killed  him  off,  and  he  would  be  soon  extinct,  like  his  old 
riYal  primtgenius,  but  for  the  Emperor. 

The  wild  boar  and  the  wolf  were  only  killed  yesterday.  The 
former  (Aw  serofaferox)  abounded  in  Henry  II.'s  time,  whilst  the 
latter  {UaniB  lupw)  survived  in  Ireland  till  1710.  Blood-money  wis 
put  upon  his  hecul  as  upon  the  tiger  in  India  at  the  present  day.  The 
present  foxes  are  mostly  re-introduced,  and  owe  their  existenoe  to 
rroUetion,  The  Wild-cat,  Badger,  Marten,  Pole-cat,  and  even  the 
Otter,  are  becoming  rare  as  British  species.  These  all  owe  their 
extinction  to  man.  The  Red  Deer,  Eoebuck,  and  Fallow  Deer  only 
exist  by  means  of  protective  legislation. 

Of  birds,  the  Capercailzie,  or  "  Cock  of  the  Wood,"  is  extinct 
with  us,  though  still  occurring  in  Norway.  The  two  Bustards  (0<if 
ietrax,  the  little  bustard,  Otis  tar  da  f  the  great  bustard),  are  both  ex- 
terminated. Formerly  they  could  live  on  the  wastes  of  West  Nor- 
folk and  Wiltshire.  The  great  Crested  Grebe — Podicepa  cristatui, 
the  great  Bittern — Botaurus  stellans,  and  the  freckled  Heron,  Botaurw 
letUiginoaa,  once  rejoiced  in  the  Fens  of  Cambridgeshire  and  Dorset 
The  fen -lands  are  gradually  becoming  drained  and  cultivated,  and 
these  birds  are  mostly  dead.  The  White  Spoon  Bill  (Platalea 
leiicorodta),  the  White  Stork  {Cicomia  alba),  and  the  little  Glossy 
Ibis  (Falcinella  igneus),  once  were  summer  visitants  of  oars,  now 
they  come  no  more.  The  Herons  are  fast  dying  out,  and  require 
"  Protection "  like  the  Grouse  and  Partridges.  The  Gt)lden  Eagle 
and  numbers  of  Falconidcs  and  lesser  birds  of  prey  have  also  been 
lost. 

Among  the  interesting  associations  of  the  past,  to  the  NaturaUst, 
win  always  be  counted  the  Great  Auk,  once  an  inhabitant  of 
the  Orkneys  and  the  shores  of  Denmark,  found  in  the  Kitchen- 
Middens  of  both,  and  also  in  the  Indian  Shell-heaps  of  New 
England.  The  last  of  his  race  is  believed  to  have  perished  so  lately 
as  1846.  And  no  wonder  I  for  the  poor  bird  could  not  fly,  so  the 
old  Danish  sailors  used  to  lay  a  plank  from  the  ship  to  the  shore, 
and  compel  their  unfortunate  victims  to  **  Walk  the  plank,"  "  single 
file,"  and  fall  into  the  ship's  waist,  where  they  were  killed  and 
eaten.  One  skipper  boasted  that  he  had  brought  off  thirty  boat- 
loads in  cm  hour.  Once  this  bird  covered  the  shores  of  the  north — 
Labrador,  Nova  Scotia,  Newfoundland,  Greenland,  Iceland.  Now 
we  look  in  vain  for  a  single  one. 

The  Dutch  sailors  were  just  as  merciless  to  the  Dodo  in  the  Mauri- 
tius, and  the  Maories  to  the  Dinonm  and  the  Great  Rail  in  New  Zea- 
land, and  the  people  of  Madagascar  to  the  Epyomis, 

Changes  (insensibly  it  may  be,  yet,  nevertheless,  surely)  are  going 
on  year  by  year  around  us.  We  see  but  little  in  the  lifetime  of  an 
individual ;  but  the  retrospect  of  a  century  shows  vast  changes  in 
our  condition  as  a  race  for  example. 

Each  step  in  retrogression  will  appear  more  and  more  marked. 
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Qo  back  a  century,  where  are  onr  railroads,  our  telegraplis,   our 
steam- vessels,  our  rilled  oannon  ? 

Still  farther,  and  we  have  not  our  colonies,  and  the  world  is  only 
half-known. 

Further  still,  and  we  have  not  learned  Christianity,  and  worship 
idols ;  we  are  ignorant,  superstitious,  and  cruel.  Still  further,  and 
behold  the  savage  depending  on  the  chase,  trusting  to  his  instincts  to 
supply  his  wants.  And  now  to  ignorance,  superstition,  and  cruelty, 
he  has  added  dirt ;  for  he  is  not  at  all  particular  about  his  abode, 
provided  he  be  dry,  warm,  and  his  hunger  appeased.  His  life  was 
not  one  constant  state  of  alarm — indeed,  he  was  happier  in  this  re- 
spect than  his  black  representative  of  to-day.  The  Negro  lives  in  a 
stockaded  village  in  terror.  Why  ?  Because,  although  slavery  is  at 
an  end  in  America,  it  is  not  quite  at  an  end  elsewhere ;  and  the 
orael  passions  that  ardent  spirits  and  vice  have  engendered  in  the 
slave-trading  population  of  the  coast,  seek  gratification  in  acts  of 
cruelty  and  violence,  often  of  a  far  more  terrible  nature  than  any 
prs-historic  savage  would  have  invented. 

There  can  be  Uttle  doubt  that  the  designation,  "  the  nohh  aavage,** 
belongs  almost  entirely  to  the  past  If  we  except  the  New  Zea- 
landers,  the  savage  races  of  to-day  are  probably,  as  a  whole,  less 
civilised  than  the  men  of  the  French  caves  and  the  S^viss  pile- works. 
Witness  the  Andaman  Islander,  the  Terra  del  Fuegian,  and  the 
Australian  native. 

The  old  Cave-men  represented  the  population  of  the  less-civilised 
portions  of  the  globe,  as  these  aborigines  do  now  in  our  own  day ; 
for  there  never  was  a  time  in  the  Earth's  past  history  when  a 
uniform  condition  of  things  obtained,  unless  in  pre-Silurian  epochs. 

Faunas  slowly  but  constantly  migrate,  a  part  becoming  extinct, 
some  races  improving,  some  remaining  persistent. 

Peoples  migrate — some  are  exterminated  (witness  the  native  races 
dying  out  before  the  over- mastering  effects  of  a  too-advanced  white 
cjivilization) — the  remainder  in  part  improve  (being,  as  individuals, 
capable  of  improvement)  those  which  remain  unchanged,  do  so  be- 
cause they  are  not  exposed  to  the  elements  of  change. 

There  is  little  doubt  that  man  has  been  upon  the  earth  long 
enough  to  have  witnessed  many  physical  changes,  and  even  con- 
siderable modifications  in  the  climate  of  Europe.  We  can  the  more 
readily  accept  this,  because  from  the  brief  portion  of  the  record  of 
Dur  race  embraced  in  the  historic  period,  we  know  that  many  changes 
in  physical  conditions  have  come  to  pass,  and  some,  indeed,  are  even 
ttow  taking  place  aromid  us. 

The  duration  of  the  Pre-historic  period,  as  compared  with  the 
bistoric,  may  best  be  conceived  when  it  is  borne  in  mind  that  very 
old  countries  like  India,  whose  history  goes  back  furtlier  into  the 
past  than  any  other,  have  still  a  lost  history  apparently  far  longer 
than  that  handed  down  to  us,  evidenced  by  Megalithic  and  other 
monuments  of  unkno^vn  antiquity ;  and  again,  beyond  that.  Prof. 
Blanford ;  Messrs.  King,  Foote,  Wynne,  and  other  of  the  Geological 
Surveyors,  have  obtained  evidence  of  a  still  earlier  and  barbarous 


72 


O.  Maw — Raised  Shell-beds^  Lancashire. 


race,  whose  only  relics  are  their  stone -implements,  fashioned  of 
the  Neolithic  and  Palaeolithic  types,  like  those  of  the  aborigines  of 
Granl  and  Britain. 

How  many  thousands  of  years  must  have  been  occupied  in  the 
gradual  distribution  of  these  earliest  representatives  of  our  race, 
whose  implements  have  been  found  in  almost  every  portion  of  the 
globe  (formed  in  the  same  simple  yet  persistent  types),  can  only  be 
realized  by  the  geologist  who  has  learnt  that  many  prior  races  of 
beings  lived  and  spread  out  over  the  whole  globe,  and  have  been  as 
gradually  exterminated  and  re-placed  with  other  races,  who  have 
followed  in  successive  eons,  dififering  in  form,  yet  modelled  on  types 
analogous  to  those  now  existing. 


lY. — On  some  Raised  Shell-beds  on  the  Coast  of  Lanoashibx. 

By  Gborob  Maw,  F.G.S.,  etc. 

SOME  portions  of  the  Lancashire  coast  in  the  Fumess  district  give 
evidence  of  considerable  changes  of  level  since  the  first  elevation 
of  the  Glacial  deposits.  The  Boulder-clay  formation  of  Cumberland 
and  Lancashire  exhibits  a  well-marked  subdivision  into  a  lower 
tough  blue  Boulder-clay,  overlain,  apparently  on  its  eroded  surface, 
by  a  redder  silty  clay  of  more  variable  composition.  The  same 
subdivision  holds  good  along  the  coast  of  N.  Wales ;  but  I  cannot 
satisfy  myself  that  it  can  be  definitely  correlated  with  the  succes- 
sion of  the  Glacial  senes  of  the  Norfolk  and  Suffolk  coasts,  or  that 
the  lower  tough  blue  Clay  can  be  traced  inland  much  above  high- 
water  level. 

The  superposition  of  these  two  clays  is  well  exhibited  on  the 
coast,  a  little  to  the  south  of  Workington,  where  (Fig.  1),  the  blue 
Clay  (bb)  from  25  to  30  feet  thick,  containing  many  transported 
boulders  of  considerable  size  is  overlain  by  the  reddish  clay  (a  a), 
containing  fewer  blocks. 

FlO.   1. — BorLDKR-CLAT  ClIFF  SOUTH  OF  WORKIMOTOX,   CrXBWlLAND. 
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c  e.  Sca-Beach  high-water  mark. 

At  Rampside,  near  Peel  Harbour,  Lancashire,  isolated  portions  (a) 
of  a  reddish  Boulder-clay,  apparently  identical   with  the  Upper 

FXO.  2.— B0VLI>BR-CLAT  OTKaLTIMO  ShSLL-BBM,  RaKPSIDK,  PbKL  HARBOCm,  CU1IBRHI.A]n>. 


e  c  Sca-Beach  high-water  mark. 


^     Boulder-day  of  the  Workington  section,  rise  up  as  low  cliffs  along 
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the  coast  and  contain  a  large  proportion  of  granite  and  other  trans- 
ported boulders.  Here  the  subjacent  blue  clay  is  not  visible,  but  it 
probably  occurs  below  the  sea-level. 

My  attention  has  been  drawn  by  Professor  Harkness  to  the  occur- 
rence of  extensive  shell-beds  (a**)  at  this  point  above  high- water 
mark.  In  some  places,  for  example,  behind  the  cottage  near  the 
beach  at  Eampside,  it  is  difficult  to  determine  that  they  are  distinct 
from  the  Boulder-clay  deposit,  but  a  little  to  the  east  it  is  apparent  that 
they  are  superimposed  on  its  eroded  surface.  The  Boulder-clay  (a) 
rising  up  in  isolated  masses,  and  the  evenly  stratified  sand  and  shell 
beds  (a*)  lying  between  them.  The  shells  Ostrea,  MytiluSy  Car- 
dium,  Pecten,  Littorina,  etc.,  are  identical  with  those  on  the  adjacent 
shore,  and  occur  in  profusion,  unlike  the  shell-remains  of  any  Glacial 
deposits.  These  beds  may  probably  be  of  similar  age,  and  represent 
the  same  elevation  as  the  raised  beaches  occurring  along  the  north 
and  south  Devon  coasts,  though  from  the  absence  of  cohesion  of  the 
materials  they  have  a  different  mineral  aspect. 

The  series  at  Workington  and  Rampside  appear  to  imply  several 
distinct  oscillations  of  level,  possibly  one  at  the  interval  between  the 
deposit  of  the  lower  tough  blue  Boulder-clay  and  the  Redd\ph  Clay, 
for  an  eroded  surface  seems  to  separate  them.  2nd.  Emergence  after 
the  deposit  of  the  Red  Clay,  with  an  irregular  erosion  of  its  surface. 
3rd.  Re-submergenco  during  the  deposit  of  the  Post-Glacial  shell 
beds,  and  lastly  a  rise  of  the  coast  of  at  leiist  ten  or  fifteen  feet  to  place 
the  shell  beds  above  high-wator-mark. 


V. — Additional  Note  on  the  Discovery  op  Bos  Trimigenws 
IN  THE  Lower  Boulder-clay,  at  Croftuead,  near  Glasgow. 

By  James  Geixib,  Geological  Survey  of  Scotland. 

IN  my  former  note  ou  the  discovery  of  Bos  primtgenius  in  the 
Lower  BouMer-clay,  I  stated  that  there  was  some  ''  slight  twist- 
ing and  confusion  "  of  the  stratified  deposits  below  the  superin- 
cumbent Bouldor-clay,  which  might  have  been  caused  b}'^  the  pressure 
of  glacier-ice.  As  the  crunn)ling  of  sand,  clay,  and  gravel,  below 
Till,  is  by  no  means  uncommon,  and  has  frequently  been  described, 
I  did  not  think  it  worth  while  at  the  time  to  give  any  drawing  of  the 
contortions  exposed  in  the  new  railway  cutting.  But  some  geological 
friends  having  asked  me  about  the  character  of  these  crumplings, 
it  may  not  be  out  of  place  if  I  now  add  a  few  particulars.  When  my 
former  note  was  written  the  disturbed  portions  of  the  stratified 
deposits  were  not  very  well  exposed,  and  consequently  I  did  not 
in  my  commimication  lay  much  stress  upon  their  occurrence,  although 
I  had  little  doubt  as  to  their  origin.  Upon  visiting  the  section  some 
weeks  lat^r,  however,  I  found  the  crumplings  well  displayed.  In 
October  last  I  saw  them  again,  in  company  with  my  brother,  Mr. 
A.  Geikie.     By  that  time  the  section  had  been  still  better  developed, 


74  Jama  Gei&ie — TAe  Boulder'clay  near  OloMgoa. 

and  the  annexed  aketeh  of  a  portion  of  the  crumpled  olajB  n 
made. 
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The  drawing  ropreseuts  a  thickness  of  about  seven  feet, 
but  aa  the  cutting  did  not  go  down  to  the  underlying  Till,  the 
depth  to  which  the  crumpling  oiteDds  could  not  be  ascertained. 
These  crumplinga  have  not  been  couSncd  to  one  portion  of  the 
section,  for  during  the  progresa  of  the  cutting  tboy  were  exposed 
in  oeveral  places,  and  were  noted  at  tho  time  by  one  of  my  colleagues 
and  myself;  but  wbcn  I  saw  the  cutting  in  October  it  was  quite 
evident  that  ainco  my  last  visit  in  July  the  navvies  had  not  been  idle. 
A  large  part  of  the  stratified  beds  bad  bean  reinove<l,  and  the  twisted 
and  confused  areas  fir^t  observed  bad  diBa]>pcared.  In  one  part, 
since  demolished,  we  could  distinctly  aee  that  the  crumpliug  had 
been  caused  by  preaaure  from  above,  for  underneath  the  crumpled 
beds  (which  were  confined  to  the  top  of  the  section),  the  clay  and 
Band  were  quite  undisturbed. 

I  have  nothing  material  to  add  to  tho  deacripHon  of  the  stratified 
beds  given  in  my  former  communication.  The  plant -remain  a,  to 
which  I  referred,  were  only  obtained  after  a  careful  search,  and  they 
were  much  too  decayed  for  me  to  recognise  them ;  but  when  I  saw 
the  section  at  a  anbacquent  time  there  was  a  better  exposure,  the 
vegetable  matter  forming  in  places  a  dark  peaty  layer.  I  did  not 
put  thia  peaty  matter  under  the  microscope,  but  it  appeared  to  be 
made  up  chiefly  of  grasses,  and  was  just  such  a  deposit  as  was  likely 
to  have  accumiilated  in  a  lake.' 

A  further  examination  of  the  glacial  strite  of  the  Cowdon  Valley 
has  convinced  me  that  instead  of  one  there  are  three  sets.  Tho 
oommon  direction  of  the  ice  scratches  in  tlmt  neighbourhood  is  from 
about  north  to  south ;  and  tho  Lower  Boulder-clay  oontaina  fragments 
of  gneiss,  micaachiat,  granite  and  othernorth  country  rocks.  Even  at 
lar  BOuth  as  the  valley  of  tho  Irvine,  such  wanderers  from  the 
Highlands  may  be  detected.     The  prevailing  movement  of  the  ice, 
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which  deposited  the  Lower  Boulder-clay  of  this  region,  must  there- 
fore have  been  from  north  to  south ;  bat  in  the  Cowdon  valley  there 
IB  eyidenoe  of  a  moTement  in  the  opposite  direction.  The  knob  of 
trap-rock,  against  which  the  Bos-bearing  beds  have  been  deposited, 
is  glaciated  d4>wn  (  i.e.  north-east),  and  not  up  the  valley  as  stated  in 
my  note.  An  older  and  much  fainter  set  of  strias  (the  direction  of 
which  is  not  apparent,  but  may  either  be  up  or  down  the  valley) 
are  nearly  obliterated  by  the  later  set ;  while  on  the  north  side  of 
the  valley  above  the  railway  cutting,  and  quite  close  to  Crofthead, 
the  rocks  are  glaciated  up  the  vsdley  or  towards  the  south-west. 
Similar  appearances  have  been  noted  elsewhere,  showing  that  the 
ice-streams,  from  the  various  centres  of  outflow  sometimes  prevailed 
the  one  against  the  other. 

In  concluding  this  short  note  it  may  be  remarked  that  the  inter- 
calated deposits  of  sand,  gravel,  and  clay,  so  commonly  met  with  in 
the  Lower  Boulder-clay,  are  of  much  greater  extent  sometimes 
than  is  generally  known.  During  the  progress  of  the  Greological 
Survey  in  Scotland  we  have  collected  many  data  bearing  upon  this 
point,  which  we  expect  to  publish  ere  long.  Meanwhile,  it  is  to  bo 
hoped  that  local  geologists  will  lose  no  opportunity  of  searching  the 
intercalated  beds  of  the  Boulder-clay,  for  the  discovery  of  Bob 
primigenius  in  this  position  renders  it  not  improbable  that  there 
may  be  other  mammalian  remains  waiting  to  be  disinterred. 


L  Palkontological  Address.     By  Dr.  Albert  Gaudrt. 

[Faculte  des  Science.   Cours  annexe  de  Paleontologie.     Lc(,'on  d'ouverture. — Eitrait 

de  la  Revue  des  Cours  Scientifiques.     Paris,  1868.] 

AFTER  a  few  introductory  remarks,  Dr.  Gaudry  gives  a  brief 
sketch  of  the  history  of  palaeontology.  The  notions  respecting 
fossil  remains  were  very  vague,  until  George  Cuvier  asserted  that  in 
order  to  arrive  at  a  definite  opinion  on  the  subject,  it  was  necessary 
to  study  living  animals.  From  that  time  palaeontology  lias  steadily 
progressed.  Between  1823  and  18G7,  so  M.  D'Archiac  relates, 
5,852  plates  of  fossils  were  published ;  —  the  figures  sufficiently 
express  the  advance  of  the  science.  Cuvier  was,  above  all  others,  the 
founder  of  Palaeonto logical  Science,  and  well  may  France  be  proud 
of  him. 

"  The  beings  of  geologic  times,*'  says  Dr.  Gaudry,  '*  present  a  mar- 
vellous diversity,  but  more  mar\^ellous  still  is  the  unity  which  is 
concealed  under  this  diversity." 

In  regard  to  the  interesting  question  of  the  origin  of  species — 
does  each  species  represent  a  production  independent  of  that  which 
has  preceded  or  followed  it?  or  were  they  descended  from  beings 
found  in  the  more  ancient  geological  epochs  ? — Dr.  Gaudry*s  opinion 
may  be  surmised  from  his  again  asking  "Is  it  not  the  history  of 
a  slow  evolution  which,  harmonious  in  all  its  phases,  has  been  going 
on  since  the  first  days  of  the  world  ?  " 
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"  The  hour  for  definitely  deciding  this  question,"  he  continues, 
"  has  not  yet  arrived,  but  we  can,  at  least,  work  towards  its  solution.** 
The  founders  of  pala3ontology  have  paid  attention  to  the  differences 
rather  than  to  the  resemblances  between  fossils  and  living  animals. 
Cuvier's  design  was  to  prove  their  distinctive  character.  Moreover, 
the  older  writers  had  not  sufficient  materials  for  studying  the  con- 
necting links,  which  are  now  more  and  more  apparent 

In  the  time  of  Cu\ner,  it  was  not  known  that  there  were  fossil 
apes,  whence  have  been  descended  the  existing  species ;  the  inter- 
mediate forms  between  the  dogs  and  the  bears,  between  hyaenas  and 
civets,  between  the  mastodons  and  the  elephants,  between  horses  and 
the  other  pachyderms,  were  not  known  at  that  time ;  and  further,  it 
was  not  known  that  there  are  certain  transitions  between  reptiles  and 
fishes,  between  fishes  and  Crustacea. 

Now  we  have  the  lalwurs  of  Falconer  and  Cautley,  of  Lartet, 
Eaup,  Leidy,  Owen,  Iluxley,  Hermann  von  Meyer,  Agassiz,  Deshayes, 
Barrande..  Pictet,  Davidson,  Milne  Edwards  and  Haime,  Unger, 
Hoer,  do  Saporta,  and  a  host  of  others.  We  must  not  only  admire 
their  works,  we  must  also  profit  by  them.  They  have  accumulated 
treasures  so  well  that  we  begin  to  feel  embarrassed  by  our  riches. 

Dr.  Gaudry  concludes  with  an  outline  of  subjects  to  be  embraced 
in  his  course  of  palaeontological  lectures  for  the  year. 

Commencing  with  the  Lake-dwellings  of  Switzerland,  and  the 
Kitchen-middens  of  Denmark,  he  will  take  the  formations  in  de- 
scending order,  noticing  the  fauna  and  flora  of  each.  "  Among  the 
molluscs,"  ho  remarks,  **  the  Ammonitida^  above  all,  will  interest  us 
by  the  numerous  examples  of  evolution  which  they  present,  from  the 
straight  Baculito  to  the  spiral  Ammonite."  And  among  the  Pal»o- 
zoic  Cephalopods  the  transformations  between  the  simple  Aphrag- 
mites,  Ascoceras,  to  the  complicated  Nautilus  and  Goniatites. 
"  Finally,"  says  the  Doctor,  "  I  shall  say  some  words  on  the  Eozoon, 
that  rudimentary  animal,  which,  as  its  name  indicates,  marks  the 
dawn  of  life.  Anived  at  the  mysterious  point  of  origins,  I  shall 
make  some  remarks  on  the  evolution  of  beings,  to  make  apparent  the 
simplicity  and  beauty  of  the  plan  which  has  been  followed  by  the 
Author  of  Nature. 

n. — Contributions  to  the  Geology  of  Devonsuirk. 

1.  The  Submrrgbd  Forest  and  the  Pebble  Ridge  op  Barnstaple  Bat. 
3.  Tub  History  of  the  Di8covery  of  Fossil  Fisu  in  the  Devonian  Bocks 

OF  Devon  and  Cornwall. 
8.  The  Literature  of  Kent's  Cavern,  ToRauAY,  prior  to  1869. 

By  W.  Pengelly,  F.R.S.,  F.G.S.,  etc. 

[Reprinted  from  the  Transactions  of  the  DeronAhirc  Association  for  the  Advancement 

of  Science,  Literature,  and  Art,  18G8.] 

1.  rilHE  Pebble  Ridge  is  situated  on  the  soiithein  shore  of  Bam- 
X.    staple  Bay,  in  North  Devon,  where  it  forms  a  natural  break- 
water to  protect  an  extensiye,  sandy,  and  grassy  plain,  but  little,  if 
at  all,  above  the  level  of  spring-tide  high-water,  and  known  as 
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Northam  Burrows.  "The  pebbles,  or  boulders,  vary  from  half  an 
inch  to  a  yard  in  mean  diameter,  the  majority  being  about  nine 
inches.  The  greater  number  of  them  are  oblate  spheroids,  but 
occasionally  prolate  and  nondescript  forms  present  themselves." 
They  are  derived  from  the  Carboniferous  grit  of  the  district,  and 
without  doubt  came  from  the  cliflFs  westward  of  the  ridge, — between 
Northam  Burrows  and  Bbrtland  Point — the  southern  shore  of  the 
bay. 

"Seaward  from  this  ridge,  the  ti<lal  strand  at  first  consists  of 
small  pebbles,  of  which  the  great  majority  are  also  of  grit,  whilst  a 
few  are  of  flint.  Beyond  this,  to  the  low-water-line,  it  is  composed 
of  fine  sand,  beneath,  and  frequently  projecting  through  which,  are 
large  accumulations  of  tenacious  blue  clay  and  vegetable  matter, 
containing  roots,  trunks,  and  branches  of  trees.  The  vegetable 
remains  are  known  as  'The  Submerged  Forest  of  Barnstaple  Bay.**' 
The  clay  is  in  some  places  six  feet  thick,  and  reposes  on  a  bed  com- 
posed of  rounded  and  angular  fragments  of  the  grit  of  the  district, 
which,  with  the  exception  of  the  angular  pieces  only,  resembles  in 
all  respects  the  Pebble  Eidge. 

The  present  position  of  this  Forest-bed  may  be  hypothetically 
explained  either  by  a  subsidence  of  the  country,  or  by  the  removal 
of  some  natural  breakwater  which  formerly  protected  the  Forest 
from  the  ravages  of  the  sea.  Mr.  Pengelly  shows  that  the  former 
supposition  is  the  only  one  with  which  the  facts  a<;reo. 

*'  That  the  entire  c<juntry  around  Barnstaple  Bay  has  undergone 
upheaval  in  times  geograpliiailly  recent,  is  established,  beyond  a 
question,  by  the  fine  li^iised  Beaches  which  fringe  its  coasts."  It  is 
obvious,  then,  that  the  Forest  and  tlio  liaised  Beach  represent  two 
distinct  periods.  Mr.  Pengelly  regards  the  Beach  as  the  more 
ancient — that  the  elevation  preceded  the  depression,  and  that  during 
the  Forest  era  the  height  of  the  liaised  Beach  above  the  sea-level 
was,  at  least,  twice  as  great  as  it  is  at  present. 

He  finishes  by  remarking  ''how  utterly  fallacious  must  be  any 
conclusions  based  on  the  assumption  that  our  country  has  stood  still 
ever  since  the  ancient  beaches  were  first  raised." 

2.  Until  very  recently  but  four  specimens  of  fossil  fish  from  the 
Devonian  rocks  of  Devon  and  Cornwall  were  on  record,  and  two  of 
these  were  considered  very  doubtful.  But  now  *'  the  paucity  is  by 
no  means  so  marked  as  was  then  believed ;  and  this,  not  in  conse- 
quence of  the  discovery  of  new  specimens,  but  because  certain 
fossils,  formerly  supposed  to  be  sponges,  have  been  found  to  be 
veritable  ichthy elites."  Mr,  Pengelly's  object  is  to  give  an  histori- 
cal statement  of  the  discovery  and  examination  of  the  fossils 
alluded  to. 

In  his  own  collection  he  has  upwards  of  three  himdred  fragments 
of  Pteraspides  from  the  Devonian  rocks.  '*  We  have  been  taught 
to  believe  that  the  Devonian  System  and  the  Old  Bed  Simdstone 
System  are  of  the  same  age,  One  of  the  greatest  difficulties  in  the 
way  of  the  acceptance  of  this  doctrine,  was  the  fact  that,  whilst  the 
Old  Bed  Sandstones  teemed  with  fossil  fish,  there  were  none  in  the 
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Devonian  rocks.  The  shoal  of  Pteraspides  now  caught  in  Devon 
and  Cornwall  will  go  very  far  to  remove  this  difficulty." 

Twenty-five  years  ago,  Mr.  C,  W.  Peach  introduced  these  fossilB 
as  fish — for  eight  years  their  claims  were  unquestioned — ^they  were 
then  determined  to  be  sponges,  but  confessedly  on  imperfect 
materials.  ''For  seventeen  years  this  has  remained  the  prevalent 
opinion,  but  it  now  proves  to  be  incorrect  Mr.  Peach's  judgment 
has  received  the  fullest  justification,  and  we  all  congratulate  him 
heartily  on  the  fact." 

.  3.  In  the  third  paper,  Mr.  Pengelly  gives  extracts  from  all  the 
papers  he  has  been  able  to  ascertain  which  relate  to  Kent's  Cavern, 
and  have  appeared  prior  to  the  year  1859.  Amongst  them  the 
writings  of  Blewitt,  Godwin-Austen,  Owen,  and  Vivian,  appear 
prominent. 

III.— SCIENTIFIC  JOURNALS. 

1.  The  Quabterly  Journal  of  Science,  begun  in  1864,  has 
just  commenced  its  sixth  volume,  and  will  in  future  be  published  by 
Messrs.  Longmans  &  Co. 

The  editors,  Messrs.  James  Samuelson,  and  William  Crookes, 
F.R.S.,  each  contribute  an  original  article  to  the  January  number, 
on  **The  Ethereal  Hypothesis  of  Light"  by  the  former,  and  on 
"  The  Great  Solar  Eclipse  of  1868,*'  by  the  latter  gentleman.  Mr. 
J.  Arthur  Phillips  gives  an  account  of  "The  Alkaline  Lakes  of 
California ; "  there  is  also  an  able  Review  of  Dr.  Bigsby's  Thesaurus 
Siluricus,  and  a  Notice  of  the  principal  discoveries  in  science  during 
the  past  year ;  with  many  other  topics  of  general  interest.  Besides 
these  there  are  the  usual  Quarterly  Chronicles  of  Archadology, 
Geology  and  Palaeontology,  Mineralogy,  Mining,  etc 

2.  The  Popular  Science  Review  for  January,  contains  an 
article  on  '*  True  and  False  Flint  Weapons,  by  Mr.  N.  "Whitley,  C.E. 
His  remarks  refer  chiefly  to  the  implements  of  the  so-called  Palaeo- 
lithic age.  ** These  stone  implements  pass,  by  such  insensible  grada- 
tions, into  other  forms  of  fractured  flint,  obviously  the  result  of 
natural  causes,  that  their  advocates  find  it  difficult  to  determine 
whether  they  are  artificial  or  natural;"  while  *'the  implements  of 
Neolithic  age,"  he  says,  "  cannot  be  inspected  without  producing  the 
conviction  of  their  human  origin." 

He  regards  the  flint  flakes,  of  which  about  30,000  were  found  in  one 
Belgian  cave,  associated  with  human  bones,  as  formed  by  natural 
causes,  some  of  them  being  afterwards  selected  and  adapted  for  use 
by  man. 

He  has  made  a  large  collection  of  these  flint  flakes  from  various 
localities.  "  They  show  a  gradation  in  size  from  J  inch  to  8  inches 
in  length.  A  gradation  in  form  from  the  roughest  fracture  to  the 
most  perfect  flake.  The  good  and  the  bad  are  all  mingled  in  indis- 
criminate confusion ;  but  the  most  degraded  savage  would  not  cast 
away  his  well-formed  implements  with  the  refuse  chips.      They 
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■hofw  no  additional  workmanahip  Imond  the  ordinary  feaotore  of 
the  flint,  and  heax  no  eridenoe  or  nse. 

We  would  ask,  before  aoeepting  Mr.  "Wbitley'a  interpretation  of 
theae  flakes,  may  they  not  be  tne  refose-ohipa  left  from  the  foimation 
of  flint  implements  or  weapons? 

8.  Thb  Comptss  Bxhdub,  tome  lxyil,  contains  an  aoconnt  of  the 
disooYeiy  of  a  new  looalily  for  Adamite  (Arsenate  of  Zinc)  in  Franoe. 

This  mineral,  hitherto  only  observed  in  small  quantities  on  soiiie 
specimens  of  silver  ores  firom  Chanarcillo,  Gopiapo,  Chili,  has  been 
discovered  by  Messrs.  Qory  and  Boutigny  in  the  refuse  heaps  of  a 
copper  mine  situated  at  Gape  Qaronne,  near  the  town  of  Hydros, 
Department  du  Yar,  France.  In  a  qualitative  examination  M.  Oory 
fomsd  arsenic,  sine,  and  cobalt  At  the  request  of  the  finders 
M.  Damour  undertook  the  analysis  of  this  interesting  minend.  Hie 
following  are  its  principal  characters.  The  ciystals  are  lenticular, 
oniionsly  grouped  and  maoled,  sometimes  coated  and  interpenetrated 
with  minute  acionlar  ciystals  of  olivenite.  dolour  grey,  with  a 
alight  rose  tint.  Some  specimens  show  a  cloudy  carmine-red^ 
somewhat  similar  to  that  of  some  varieties  of  eiythrine.  Hardness, 
a  little  above  that  of  calcite.  Exhibits  two  cleavages,  with  angle  of 
107^,  as  observed  by  M.  Des  Gloiseaux  in  the  Ohaiiaroillo  mineraL 
Specific  gravity,  4-852.  M.  Friedel  obtained  4*338  for  that  from 
Chili.  Heated  in  a  tube  disengages  a  little  water  neutral*  to  test 
papers,  and  takes  a  slight  bluish  tint.  Dissolves  completely  in 
acids,  only  partially  soluble  in  caustic  potash.  B.  B.  on  charcoal, 
melts  into  a  blackish  scoria,  giving  off  white  fumes  with  an  arsenical 
odour.  On  cooling,  leaves  a  white  ring  around  the  scoria,  tinted 
with  blue  upon  the  edges.  When  fused  with  borax,  or  microcosmic 
salt,  this  gives  the  characteristic  blue  colour  of  cobalt.  Deducting 
the  cupric  and  cobaltio  arsenates,  regarded  by  Damour  as  accidental 
admixtures,  the  numbers  obtained  approach  near  to  those  which 

•  • 

indicate  the  formula,  Zn^  As.  H.  Isomorphous  with  olivenite,  as 
observed  by  Des  Cloiseaux  in  the  Chili  mineral.  The  Adamite  of 
Cape  Garonne  is  found  in  thin  layers  lining  the  fissures  of  a  quartz 
rock,  which  is  traversed  by  veins  of  sulphide  and  carbonate  of 
copper,  and  is  situated  on  the  side  of  a  hill  more  tlian  900  feet 
high,  composed  of  Eeuper  Sandstone  A  small  quantity  only  of 
this  mineral  has  yet  been  obtained. — ^T.  D. 


I^B'VIE^WS- 


HEALTH  AND  GEOLOGY  COMBINED. 

L  Public  Health.    Tenth  Eepobt  op  the  Medical  Ofpiobb  of 
THE  Privy  Council.    With  Appendix.    1867.     Published  1868, 

OF  late  some  little  attention  has  been  turned  to  the  connection  be- 
tween Geology  and  the  prevalence  of  certain  diseases.   The  fol- 
lowing reports  have  reference  to  this  subject. 
JDr,  Buchanan  reporU  on  an  OnlbreaJc  of  Typhoid  Fever  at  ChUld- 
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fordf  wherein  he  clearly  shows  that  its  origin  may  bo  traoed  to  a 
contamination  of  one  section  of  the  water-supply.  The  sufferers  had 
been  supplied  with  water  from  a  new  well,  situated  in  the  Chalk, 
which  obtained  its  water  not  by  percolation  only,  but  from  a  fissure 
also  in  the  same  rock,  into  which  it  was  easy  for  excremeniitious  im- 
purities to  have  entered.  Within  ten  feet  of  the  well  were  various 
sewers ;  through  some  cause,  the  bricks  of  one  of  them  had  become 
loosened,  some  escape  of  its  contents  ensued,  this  saturated  the  Chalk 
around  and  reached  the  water  in  the  well,  thence  the  impurities  were 
supplied  to  a  certain  portion  of  the  inhabitants,  and  21  deaths  en- 
sued from  typhoid  fever. 

Dr.  R.  Thome  Thome  reports  on  an  Epidemic  of  Typhoid  Fever  at 
Terling  in  Essex. — Every  possible  source  of  pollution  both  for  air  and 
water  existed  there.  The  peculiarly  porous  soil  underlying  the  area 
was  continually  absorbing  the  filth  ;  the  water-supply  of  the  popu- 
lation was  derived  from  wells,  most  of  them  sunk  in  that  excrement - 
sodden  sponge  of  earth.  In  consequence,  the  water  was  contami- 
nated, and  the  inhabitants  one  by  one  poisoned. 

Dr,  Buchanan  reports  on  the  Distribution  of  Phthisis  as  affected  by 
Dampness  of  Soil, — A  general  sanitary  enquiry  entrusted  to  him  in 
18G6,  having  appeared  to  show  a  relation  between  wetness  of  soil 
and  prevalence  of  consumption,  the  subject  was  further  examined 
with  direct  reference  to  geological  considerations.  The  results  are 
now  published.  Systematic  enquiries  were  instituted — (1),  As  to 
the  Local  Distribution  of  Disease,  and  the  circumstances  by  which  it 
is  regulated;  and  (2),  Particular  Processes  of  Disease  were  investi- 
gated in  scientific  detail.  With  the  first  of  these  enquiries  only,  we 
have  to  deal.  Among  the  results,  the  local  distribution  of  Pulmonaiy 
Phthisis  stood  in  particular  relief. 

The  Memoir  is  accompanied  by  a  short  account  of  the  geological 
formations  of  Kent,  Sussex,  and  Surrey,  by  William  Whitaker,  Esq., 
B.A.,  F.G.S.,  of  the  Geological  Survey  of  England  and  Wales,  and 
illustrated  by  an  excellent  geological  map  of  the  three  counties,  made 
up  of  published  and  unpublished  Survey  work.  Mr.  Whitaker  has 
also  furnished  a  small  geological  map  of  Terling,  to  illustrate  the  re- 
lations of  phthisis  to  the  character  of  the  soil,  and  together  with  Dr. 
Buchanan  has  given  (1)  a  short  geological  account  of  all  the  **  Ke- 
gistration  Districts,"  (except  in  London,)  in  the  three  counties.  (2 
An  estimate  of  the  population  living  upon  each  geological  formation 
in  those  counties,  and  then  a  series  of  conclusions  as  to  the  relation 
between  geological  and  topographical  features,  with  the  consumption 
death-rate. 

The  following  are  the  general  conclusions  which  result  from  this 
inquiry : — 

(1.)  Within  the  counties  of  Surrey,  Kent,  and  Sussex,  there  is, 
broadly  speaking,  less  phthisis  among  populations  living  on  perviouB 
soils  than  among  populations  living  on  impervious  soils. 

(2.)  Within  the  same  counties,  there  is  less  phthisis  among  popu- 
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lations  living  on  high-lying  pervious  soils  than  among  popaLations 
living  on  low-lying  pervious  soils. 

(3.)  Within  the  same  counties,  there  is  less  phthisis  among  popu- 
lations living  on  sloping  impervious  soils  than  among  populations 
living  on  flat  impervious  soils. 

(4)  The  connection  between  soil  and  phthisis  has  been  established 
in  this  inquiry — 

(a.)  By  the  existence  of  general  agreement  in  phthisis-mortality 
between    districts    that    have  common    geological   and   topo- 
graphical features,  of  a  nature  to  affect  the  water-holding  quality 
of  the  soil. 
(&.)  By  the  existence  of  general  disagreement  between  districts 
that  are  differently  circumstanced  in  regard  of  such  features ;  and 
(c)  By  the  discovery   of  pretty  regiUar  concomitancy  in  the 
fluctuations  of  the  two  conditions,  from  much  phthisis  with 
much  wetness  of  soil,  to  little  phthisis  with  little  wetness  of  soiL 
But  the  connection  between  wet  soil  and  phthisis  came  out  last 
year  in  another  way,  which  must  here  be  recalled — 

(d.)  By  the  observation  that  phthisis  had  been  greatly  reduced  in 

towns  where  the  water  of  the  soil  had  been  artificially  removed, 

and  that  it  had  not  been  reduced  in  other  towns  where  the  soil 

had  not  been  dried. 

(5.)  The  whole  of  the  foregoing  conclusions  combine  into  one — 

which  may  now  be  affirmed  generally,  and  not  only  of  particular 

districts — thai  wetness  of  soil  is  a  cause  of  phthisis  to  the  population 

living  upon  it. 

We  have  brought  these  reports  under  the  notice  of  our  readers, 
because  we  consider  them  of  great  interest  as  showing  the  very  im- 
portant aid  that  a  knowledge  of  geology  may  furnish  in  affording  a 
clue  to  the  origin  of  pulmonary  diseases.  Similar  valuable  results  may, 
no  doubt,  be  looked  forward  to  in  regard  to  the  connection  between 
other  diseases  and  the  geological  structure  of  a  country — which  will 
give  a  new  value  to  the  published  maps  of  tlie  Geological  Survey, 
and  greater  stimulus  to  the  study  of  the  science ;  it  is  extremely 
interesting  also  to  notice  that  many  eminent  medical  men  rank 
among  the  foremost  of  our  geological  leaders. 

II.  Geo-TnEOLOGY. 

L  TN  1810  Major-General  Twemlow^  accidentally  picked  up  some 
X  chalk  fossils,  **  which  then  gave  him  the  impression  that  the 
upheaved  chalk  downs  must  be  part  of  the  garment  of  the  earth 
renewed  at  the  Deluge."  Since  that  date  he  has  been  busy  collect- 
ing a  series  of  specimens,  which  he  illustrates  and  describes  in  the 
volume  now  before  us.  Thev  are  from  various  localities,  and  from 
different  deposits,  principally  from  the  Chalk,  and  seem  to  have 
been   simply   collected,   without  reference   to   the   mode    of    their 

'  Facts  and  Fossils  adduced  to  prove  the  Deluge  of  Noah,  and  modify  the  transmu- 
tation system  of  Darwin,  with  some  notices  regarding  Indus  Flint  Cores.  By  Major- 
Generul  George  Twemlow.  Illustrated  with  Photographic  plates,  8to.,  pp.  256. 
London  :  Simpkin  &  Co. 
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oooorrenoe.  Nor  does  the  author  seem  to  be  aware  that  there  is  a 
regular  order  of  succession  in  the  strata  composing  the  crust  of  the 
earth.  His  desire  is  to  reconcile  geology  with  the  Bible,  and  with 
this  object  in  view  he  proceeds  to  the  interpretation  of  the  specimens 
he  has  collected,  and  which  he  has  taken  much  pains  to  illustrate  bj 
photographs. 

In  the  frontispiece  we  have : — 

**  No.  1.  Head  apparently  of  a  mammal  from  solid  Chalk,  Guild- 
ford, Surrey.  It  is  now  solid  flini,  whatever  it  may  have  been 
originally." 

"No.  2.  A  piece  of  fossil  wood  from  under  the  Hog's-back, 
Guildford,  on  which  four  creatures  appear  to  have  clung,  probably 
to  escape  diluvial  waters."  (1) 

Among  other  specimens  figured  are :  "  A  Pear,  in  solid  black  flint, 
from  the  Chalk ;"  "a  Bird  of  Plumage,  like  the  Bird  of  Paradise,  it 
has  an  Echinus  eating  into  its  back  ;"  an  antediluvian  Monkey  frt>m 
the  Chalk  at  Guildford  ;  fish,  reptiles,  and  all  various  forms  of  flint 
are  identified  by  the  fertile  imagination  of  Major-General  Twemlow. 

These  and  other  fantastic  forms  of  flints  are  the  "Fossils" 
adduced  by  the  author  in  support  of  a  imiversal  deluge. 

Unfortunately  for  his  argument,  there  are  no  indications  of  bone 
in  any  of  the  specimens  supposed  to  represent  vertebrate  animals, 
and,  as  is  well  known,  the  silicification  is  simply  a  replacement^  we 
cannot  conceive  how  the  author  has  been  led  to  theorise  on  such 
materials. 

The  fruits  found  in  the  Coal-measures,  the  Purbeck  beds,  the 
London  clay,  etc.,  are  considered  by  the  author  of  this  Book,  to  be 
those  (mentioned  in  Genesis  i.  29)  which  were  to  serve  as  meat  for 
man.  (I) 

The  water-supply  for  the  Deluge  is  touched  upon  by  Major- 
General  Twemlow.  Volcanic  eruptions  and  artesian  wells  are 
called  into  play  to  give  evidence  of  the  "  waters  under  the  earth." 
As  fish  have  been  found  in  these  subterranean  reservoirs,  the  author 
asks  whether  some  of  the  Sauriem  monsters  may  not  have  had  their 
abodes  in  them,  and  been  ''  upheaved  when  '  the  fountains  of  the 
great  deep  were  hroJcen  up.^  " 

Major  Twemlow's  Palaeontological  aspirations  may  be  judged 
from  the  following  expression : — 

"  If  some  of  the  five  hundred  species  of  Ammonites  should  prove 
to  be  the  gigantic  Planorbi,"  which  "  fed  in  the  primaeval  gardens 
and  forests,"  etc.  1 1 

Again,  he  says,  '*  We  do  not  find  fossils  now  forming,  or  very 
rarely."  (!)  We  recommend  to  him  a  careful  perusal  of  Lyell*s 
Principles  of  Geology. 

In  regard  to  his  objections  to  the  Transmutation  system  of 
Darwin,  we  need  say  nothing;  they  depend  upon  the  acceptation 
of  his  "  Facts  and  Fossils  adduced  to  prove  the  Deluge." 

The  Flint  Cores  alluded  to  were  described  and  delineated  in  the 
Geological  Magazine,  Vol.  III.  p.  423. 

We  have  been  highly  amused  with  this  book  of  Major  Twemlow's ; 
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its  highest  leoommendation  is  its  harmless  absurdity.     We   have 
seldom  seen  a  better  <*  Book  of  Nonsense." 

IL  The  Bev.  Mr.  Kirk^  has  come  under  our  notice  before.  Li  the 
GxoLOOiCAL  Magazine  for  July,  18G6,  a  short  review  was  published 
of  his  ''  Age  of  Man  Greologioilly  Considered  in  its  Betoings  on  the 
Truths  of  the  Bible."  In  this  book  the  author  displayed  his  great 
powers  of  illogical  reasoning,  and  no  inconsiderable  amount  of  dis- 
respect towards  Sir  Charles  Lyell. 

We  regret  to  find  but  little  improvement  either  in  Mr.  Kirk's 
geology  or  his  reasoning.  He  talks  of  "  the  fond  partiality  with 
which  favourite  hypotheses  are  almost  worshipped,"  and  then  tries 
to  throw  ridicule  on  some  of  the  generally  accepted  inferenoes  re- 
garding bygone  periods,  and  to  substitute  in  their  stead  hypotheses 
invented  by  himself  for  the  professed  purpose  of  supporting  the 
Mosaic  writings.  His  reasoning  in  r^ard  to  time  is  especially 
faulty. 

In  speaking  of  the  upheavals  and  downthrows,  Mr.  Kirk  says, 
"  It  is  amusing  to  see  how  happy  many  great  minds  are  in  their 
enjoyment  of  vertical  motion  alone.  Their  sea-beds  sink  to  no- 
where, and  their  mountains  and  continents  rise  from  nowhere ;  but 
they  themselves  are  not  troubled  with  the  incongniity  in  the  dream  ! 
Is  it  not  possible  that  there  may  be  a  horizontal  motion  of  the 
earth's  surface  ?  " 

Satisfied  with  the  simple  asking  of  the  question,  he  proceeds,  "  If, 
then,  we  give  up  the  merely  vertical  movement  of  upheaval  and 
subsidence,  with  latitude  maintained,  and  believe  that  since  half  an 
English  county  could  be  turned  over  like  a  turf  on  its  grassy  side, 
any  number  of  such  formations  could  be  pushed  along  from  tropical 
to  temperate,  and  thence  to  arctic  positions  on  the  great  globe.  We 
have,  at  least,  one  line  of  thought  marked  off,  by  which  changes  of 
climate,  and  all  consequent  changes  of  species,  may  ultimately  be 
accounted  for." 

In  this  way  he  elucidates  the  origin  of  the  London  clay  !  "  Is  it 
not  evident  that  this  clay  was  formed  within  the  tropics,  and  that 
somehow  it  has  been  removed,  until  it  lies  in  our  northern 
latitude  ?  " 

And  he  concludes,  that  "  we  must  recast  our  ideas  of  the  ex- 
tinction of  species,  and  alter  our  views  of  what  is  called  geological 
time." 

Major  Twemlow  gives  us  quite  as  good  a  theory  to  account  for 
the  London  clay.  He  talks  of  a  mighty  rush  of  waters  bringing 
tropical  fruit  to  the  valley  of  the  Thames,  and  spreading  drift  and 
commingling  fossils  as  we  find  them  ! 

That  such  theories  should  be  promulgated  at  the  present  day  seems 
astonishing ;  and  the  publiaition  of  such  papers  would  greatly  impede 
the  progress  of  Geological  Science,  if  the  writers  were  only  as  able 
as  they  are  willing  to  make  proselytes  to  their  own  views. 

*  Geological  Theories :  being  a  Discourse  on  the  Past  and  Present  Relations  of 
Geological  Science  to  the  Sacred  Scriptures.  Read  before  the  Victoria  Institute. 
By  the  Re?.  John  Kirk.     8 to.  pp.  61,    Loudon. 
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The  great  delight  of  such  men  as  Mr.  Kirk  is  to  perch  themselYet 
on  some  great  man, — like  Sir  Charles  Lyell  for  example — and  then, 
in  the  words  of  the  fable  of  "  The  Fly  on  the  coach-wheel,"  to  ex- 
claim "  See  what  a  dust  I  make  I"  But,  like  the  fly,  they  don*t 
attract  much  notice  after  alL 

TTT-  Mr.  Pattison's  pamphlet,^  both  in  style  and  matter,  is  well 
written,  and  deserves  a  far  more  thoughtful  consideration  than  the 
foregoing  Essays,  being  written  by  a  gentleman  who  is  a  careful 
observer,  and  a  very  good  geologist  It  is  likewise  an  attempt  at  a 
reconciliation  of  Geology  with  the  Scriptures.  The  evidence  of 
fossils  is  dismissed  by  the  author  with  the  remark,  that  the  Scrip- 
tures do  not  refer  to  them  at  all. 

Mr.  Pattison's  main  argument  is,  that  the  antiquity  of  man  ought 
not  to  be  so  far  extended  beyond  the  date  assigned  by  Scripture 
Ghronologists,  because  "  Greology  affords  no  reliable  scale  of  time." 
But,  may  we  not  venture  to  ask,  is  Archdeacon  Usher's  chronology 
more  indisputable  than  that  of  the  Hindoos  or  Chinese  ?  We  cannot 
tell  exactly  how  long  it  has  taken  to  deposit  the  beds  of  gravel,  clay, 
and  brick-earth  containing  the  Flint  Implements ;  for  the  widening, 
scooping  out,  and  partial  refilling  of  our  present  valleys ;  for  the 
formation  of  peat,  containing  stone,  bronze,  and  iron  implements^ 
corresponding  pretty  nearly  with  the  successive  flourishing  of  the 
Scotch  fir,  the  oak,  and  the  beech,  and  indicating  three  different 
periods  of  civilization.  "Nevertheless,"  to  quote  Mr.  Prestwich, 
''just  as,  though  ignorant  of  the  precise  height  and  size  of  a 
mountain-range  seen  in  the  distance,  we  need  not  wait  for  trigono- 
metrical measurements  to  feel  satisfied  in  our  minds  of  the 
magnitude  of  the  distant  peaks ;  so  with  this  geological  epoch,  we 
see  and  know  enough  of  it  to  feel  how  distant  it  is  from  our  time, 
and  yet  we  are  not  in  a  position  at  present  to  solve  with  accuracy 
the  curious  and  interesting  problem  of  its  precise  age."  [PhiL 
Trans.  1864,  p.  303.] 


GxoLooiOAL  SociBTY  OF  LoNDON. — December  23rd,  1868. — ^Pro- 
fessor T.  H.  Huxley,  LL.D.,  F,R.S.,  President,  in  the  chair.  1.  "On 
the  so-called  '  Eozoonal '  Rock."  By  Prof.  W.  King  and  Dr,  T.  H. 
Bowney.  Commimicated  by  Sir  B.  I.  Murchison,  Bart,  K.C.B., 
F.B.S.,  V.P.G.S. 

The  authors  noticed  that,  since  the  reading  of  their  former  com- 
munication in  1866,  further  descriptions  of  Eozoon  have  been 
published  by  Hochstetter,  Giimbel,  Carpenter,  Dawson,  and  Logan ; 
and  after  a  few  words  on  those  by  the  first  two,  they  proceeded  to 
criticise  the  others  more  fully,  intimating  that  the  English  and 
Canadian  observers  have  by  no  means  mastered  all  the  difficulties  of 
the  subject,  nor  answered  the  objections  brought  forward  by  them. 

^  New  FacU  and  Old  Records ;  A  Plea  for  GenesiB.    By  S.  B.  PattiBon,  F.Q.S. 
8vo.  pp.  32.    London :  Jackaon  &  Co. 
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In  the  conrse  of  these  remarks,  Messrs.  King  and  Bowney,  objecting 
to  the  specimen  from  Tudor,  of  which  tliey  have  seen  the  photo- 
graph, and  which  was  described  and  figured  in  1867  (Q.  J.  G.  S.,  No. 
91),  suggested  that  it  is  nothing  more  than  the  result  of  infiltration 
of  carbonate  of  lime,  with  entangled  impurities,  between  two  layers 
of  the  sandy  limestone.  They  also  stated  their  belief  that  the  term 
"  Eozoonal "  is  applicable  to  any  of  the  ophites  they  describe,  inas- 
much as  it  was  contended  that  the  structure  of  the  latter  is  similar 
to  that  of  the  Canadian  rock  containing  the  so-called  Eozoon. 

The  authors  then  proceeded  to  treat  of  the  supposed  faramintferal 
characters  of  "  Eozoon."  First,  as  to  the  *'  cell- wall "  or  "  nummu- 
line  layer,"  they  advanced  repeated  evidence  of  the  value  of  their 
former  proofs  that  the  typical  form  is  due  to  acidulate  serpentine 
(or  modified  chrysotile)  of  inorganic  origin,  having  examined,  be- 
sides others,  a  Canadian  specimen  presented  by  Dr.  Carpenter. 
Secondly,  nothing  new  was  adduced  with  regard  to  the  mineral 
structure  of  the  so-called  "  intermediate  skeleton."  Thirdly,  in  proof 
that  the  "chamber-casts"  are  not  of  organic  origin,  the  authors 
referred  to  their  former  work,  and  stated  that  chondodite  and  pyral- 
lolite  may  be  added  to  the  list  of  minerals  that  occur,  as  such  disse- 
minated in  limestones.  They  thought  it  strange  that  a  carbonate,  as 
well  as  a  silicate,  should  not  have  been  found  filling  the  so-called 
chambers  ;  and  they  decidedly  refused  to  accept  the  Tudor  specimen 
haxing  some  tubuli  filled  with  calcite,  to  Avhicli  they  suppose 
Dawson  refers  Avlien  speaking  of  chambers  filled  with  calcite, 
as  a  case  in  point ;  they  were  imac(juainted  with  any  publiBhed  in- 
stances of  this  mineral  being  an  infilling.  Fourthly,  reiterating 
their  observations  on  the  so-o^illed  "cimal -system,"  they  suggested 
that  the  globoso-vermicidar  bodies  noticed  by  Dawson  and  Giimbol 
may  be  metiixite ;  and  they  insisted  on  the  difficulty  of  explaining  the 
presence  of  isolated  unbroken  tube-casts  in  ])atches  of  pure  lime- 
stone. Tlie  Madoc  specimen,  described  by  Dawson  as  having  its 
*'  canals  "  and  *'  chambers  "  filled  with  calcite,  was  next  referred  to ; 
and  it  was  argued  that  the  so-called  calcite,  both  in  this  and  in 
another  specimen,  described  by  Carpenter,  is  doubtful  and  not 
proved ;  for  they  had  not  been  able  to  confirm  the  accuracy  of  the 
observations  in  these  cases,  having  examined  a  Canadian  specimen, 
presented  by  Dr.  Caq)enter  as  an  example  of  the  kind,  wliich  had  in 
it  **  homogeneous  and  structureless  forms  of  the  canal-system  "  that 
were  not  dissolved  in  the  decalcificiition.  Fifthly,  the  organic  nature 
of  the  so-called  "  stolons,"  was  regarded  as  quite  disproved.  Minera- 
logical  considerations  of  Eozoonal  rocks  were  next  entered  upon ; 
and  from  the  8tu<ly  of  Canadian  specimens,  and  of  others  from  C(m- 
nemara  and  Neybiggen  (?),  described  in  full,  the  authors  concluded 
that  they  fully  prove  the  **  canal -system,"  *'  chamber-casts,"  and 
"  nummuline  layer  "  to  be  structural  and  inorganic  modifications  of 
serpentine — that  the  whole  have  originated  from  the  change  or  waste 
of  granules,  plates,  etc.,  of  serpentine  ;  and  they  incline  to  the  belief 
that  the  calcite  of  the  '*  intermediate  skeleton "  is  pseudomorphio 
after  one  or  other  form  of  serpentine  by  infiltration  and  replacement 
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Tlie  rounded  form  of  the  granular  masBes  of  cHondrodite,  ooooolite 
etc.,  in  aome  limestones  was  also  referred  by  the  authors  to  the 
gradual  removal  of  their  surfaces  by  deep-seated   hydrothermal 

agraipy. 

It  was  then  argued  that  the  organic  nature  of  Eotoon  cannot  be 
supported  by  the  cumulative  evidence  afforded  by  the  combination 
of  foraminiferal  features;  for  these  features,  combined  and  due  to 
purely  mineral  paragenesis,  had  occurred  to  the  authors  in  certain 
ophites,  though  some  are  wanting  in  other  ophites,  just  as  they  are 
not  always  present  in  the  Eozoonal  rock  of  Gansda. 

Serpentine  has  been  described  as  having  been  deposited  in  the 
cavities  of  Eozoon,  and  having  taken  the  place  of  its  sarcode ;  but 
the  authors  criticised  all  the  quoted  analogies  of  such  a  precipitation 
of  any  silioeo-magnesian  substance,  disbelieved  them,  and  put  aside 
glauconitic  infiltration  as  beside  the  question. 

Considered  geologically,  with  reference  to  its  occurrence  in  a 
metamorphic  rock,  the  authors  regarded  the  Eozoon  as  an  organic 
impossibility  ;  and  they  asked  why  it  should  never  be  found  in  any- 
thmg  but  crystalline  or  semi-crystalline  rocks — in  ophites  or  ophi- 
calcites  of  widely  different  ages.  Particularly  they  found  Eozoonal 
structure  in  the  Liassic  ophite  of  Skye;  and  this  they  described  in  full. 
They  criticised  Sterry  Hunt's  change  of  opinion,  who  used  to  think 
that  the  serpentinous  rocks  of  Canada  were  once  earthy  amorphous 
silicates,  and  afterwards  metamor})hosed,  but  who  now  supposes  they 
were  deposited  in  a  crystalline  state ;  and  they  asked  why,  if  so, 
may  not  all  the  Laurentian  rocks  have  been  so  deposited  ?  In  oon- 
dusion,  they  totally  denied  that  Eozoonal  structure  has  anything  to 
do  with  any  organism,  and  repeated  that,  like  all  analogous  conditions 
of  serpentine,  chondrodite,  etc.,  it  is  of  purely  mineral  origin. 

DiBonssTOif . — Prof.  Ramsay  had  been  stnick  long  ago  by  the  organic  appearanoe 
of  the  atmoturo  now  regarded  as  Eozoon,  Ue  had  also  felt  a  difficulty  in  accounting 
for  the  existence  of  large  masses  of  limestone,  except  by  the  operation  of  organisms 
liTing  in  the  sea,  in  which  such  deposits  hod  been  formed.  He  could  not  imagine 
the  sea-water  so  oyercharged  with  calcareous  matter  as  spontaneously  to  deposit 
limestone. 

Mr.  Parker,  on  examining  the  yarious  parts  of  the  £ozoon  as  shown  him  by  Dr. 
Carpenter,  had  been  able  to  recognise  in  them  similar  structures  to  what  he  had 
already  met  with  in  recent  Foraminifera. 

Plrof.  T.  Rupert  Jones  accounted  for  the  difficulty  that  sometimes  existed  in  re- 
eognizing  Eozoonal  structure  by  the  contortion  of  the  containing  beds  subsequently  to 
their  deposition. 

Dr.  Duncan  had  been  struck  in  the  earlier  known  specimens  of  Eozoon  by  the 
ahape  of  the  tubules  of  the  canals :  he  hod  never  seen  similar  outlines  in  inorganic 
bocues. 

Dr.  Carpenter  said  that  he  need  not  repeat  the  grounds  on  which  he  regarded  this  as 
an  oreanic  structure.  He  objected  to  criticisms  unless  founded  on  examination  of 
aotual  specimens.  Sir  Wm.  Logan  bad  been  first  led  to  regard  the  Eozoon  as  organic 
by  finding  alternations  of  calcareous  and  siliceous  layers  in  various  minerals.  A  speci- 
men which  Sir  William  had  brought  from  Canaaa  contained  much  iron,  and  had 
the  canal  system  wonderfully  preserved  ;  and  it  presented  this  character — that  the 
larger  branches  were  infiltrated  with  serpentine,  and  the  middle  branchea  with 
■olphide  of  iron,  while  the  smallest  branches  were  filled  with  carbonate  of  lime,  of 
the  same  nature  as  the  matrix.  It  was  only  under  a  favourable  light  that  these 
amaller  tubes  were  visible,  as  the  calcite  in  them  was  of  the  same  cryst^line  character 
■a  the  surrounding  network.    This  was  conclusiye  evidence  of  the  stractore  not 


Geological  Society  of  London.  87 

arising  from  the  mere  infiltration  of  one  chemical  snhstance  into  another.  MoreoTer 
this  foreign  matter  could  not  penetrate  the  cleavage-planes.  When  cut,  some  speci- 
mens had  giyen  out  a  strong  odour  of  musk,  which  they  to  some  extent  still  retained. 
This,  again,  seemed  to  he  evidence  of  organic  origin.  He  regretted  that  Prof.  King 
had  not  examined  the  large  collection  of  specimens  in  his  (Dr.  Carpenter's)  collection. 
Recent  Foraminifera,  when  decalcified,  exhibited  precisely  the  same  asbestiform 
layer  round  the  cbamber-cast  as  the  fossil  Eozoan.  Different  genera  of  Foraminifera 
in  recent  seas  were  infiltrated  by  different  minerals,  which  presented  some  analogy 
with  the  condition  of  the  fossil  under  consideration.  In  the  great  seas  of  the  present 
day,  at  Tarious  depths  and  temperatures,  was  a  large  extension  of  sarcodio  suMtance, 
mna  in  this  there  were  Rhizopods  with  and  without  shells,  but  of  similar  low  structure ; 
and  snch  forms  might  have  continued  in  existence  through  any  length  of  time,  so 
that  the  occurrence  of  £ozoon  so  far  down  as  Jurassic  times  could  ajfford  no  matter 
for  surprise.  He  would  not  be  astonished  even  if  such  a  structure  as  £ozoon  wera 
found  in  deep-sea  dredgings  of  the  present  day. 

The  Presiaent  mentioned  the  Bathybiui^  which  he  has  found  with  coccoliths  and 
other  forms  in  deep-sea  soundings.  In  some  newer  specimens  of  Atlantic  mud  given 
him  by  Dr.  Carpenter  he  had  found  Bathybiui  forming  a  sort  of  network  somewhat 
similar  to  the  plasmodia  of  botanists.  He  could  not  call  it  either  plant  or  animal.  1 1  was, 
however,  a  living  substance,  susceptible  of  apparently  indefinite  growth.  This  re- 
moved one  of  the  difficulties  in  believing  in  the  wide  extension  of  the  Eozomi.  The 
Hydroffrapher  had  since  sent  him  the  soundings  taken  by  Captain  Sbortland  in 
'  The  Hyora.'     In  soundings  from  2,800  fathoms  in  the  Arabian  Uulf  Baihybiut  wai 

gentifnl ;  and  over  an  area  7000  miles  long  the  same  organism  occurred  in  abundance. 
6  agreed  in  thinking  it  possible  that  such  organisms  might  have  gone  on  living  from 
the  earliest  geological  times. 

In  answer  to  Frof.  Ramsay,  the  President  stated  that  the  soundings  in  which  the 
Bathybiua  occurs  alone,  as  analyzed  by  Dr.  Franklund,  contained  1^  per  cent,  of 
nitrogenous  organic  matter. 

2.  "  Notes  on  the  Geology  of  China,  with  more  especial  reference 
to  the  provinces  of  the  Lower  Yungtsi.'*  By  Thomas  W.  Kingsmill, 
Esq.     Communicated  by  the  President. 

The  sedimentary  deposits  of  the  south  of  China  were  described  as 
commencing  at  the  base  with  a  series  of  coarse  grits  and  sandstones, 
having  a  thickness  of  about  12,000  feet,  and  overlain  conformably 
by^  limestones  and  shales  (with  coal  in  the  lower  part),  attaining  a 
thickness  of  between  GOOO  and  8000  feet.  The  Avholo  of  these  rocks 
were  described  by  the  author  as  the  **  Tung-ting  Series."  In  the 
Nanking  district  this  formation  is  succeeded  by  sandstones,  grits,  and 
conglomerates,  which  the  author  has  grouped  together  under  the 
name  of  the  "  Chung- shan  Series."  Its  uppermost  member  cont^iins 
beds  of  coal,  and  possesses  an  unknown  thickness  ;  but  the  remaining 
beds  are  together  about  2400  feet  thick.  Mr.  Kingsmill  described  in 
detail  the  geological  relations  and  geographical  extension  of  these 
rock-masses ;  he  then  gave  a  sketch  of  the  superficial  deposits,  Avhiuh 
occupy  an  important  position  in  the  geology  of  China,  and  from  the 
older  of  which  Mammalian  bones  and  teeth  have  been  obtained  ;  and 
he  concluded  by  stating  that  he  had  been  uniformly  unsuccessful  in 
his  frequent  searches  for  traces  of  Glacial  action. 

Discussion.— The  President  remarked  that  if  the  South  of  China  had  been  dry 
land  since  so  early  a  period,  the  fauna  might  have  been  expcjcted  to  resemble  that  of 
the  Siwalik  Hills.  Among  the  teeth  was  the  molar  of  a  very  small  horse,  presenting 
some  of  the  characters  of  Hippotherium  or  Hipparion^  which  might  possibly  be  of 
Idiocene  date. 

Prof.  T.  Rupert  Jones  alluded  to  the  general  parallelism  of  the  axial  folds  of  the 
strata  with  the  coast-line,  and  to  the  similar  strike  of  the  gold-bearing  rocks  in  the 
Golf  of  Petchele,  and  mentioned  that  Cycadaceous  remains  occurred  in  the  Coal  of 
some  parts  of  Germany  as  in  China. 
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Mr.  W.  Boyd  Dawkins  remarked  that  one  of  the  equine  molan  wai  the  largest  of 
the  class  he  had  seen.  He  ag;reed  with  the  President  as  to  the  smaller  molar.  lie 
was  unahle,  from  the  specimens,  to  determine  whether  they  were  Miocene  or  Pliocene. 
He  mentioned  the  discoyery  in  the  Laterite  of  India  of  a  portion  of  a  human  femur  of 
most  remarkably  slender  make. 

n.  January  13th,  1869. — 1.  "On  Hyperodapedon.  By  Professor 
T.  H.  Huxley,  LL.D.,  F.R.S.,  Pres.  G.S. 

The  author  described  the  characters  of  the  genus  Hyperodapedon, 
dwelling  especially  upon  those  presented  by  the  head  and  dentition. 
The  head  presents  indications  of  a  bone  forming  a  second  zygomatic 
arch  on  each  side  ;  the  upper  jaw  is  produced  and  bent  downwards, 
forming  a  strong  beak ;  and  the  lower  jaw  is  produced  on  each  side 
of  the  symphysis  into  a  pointed  process,  between  which  the  decurvod 
beak  of  tlie  upper  jaw  is  received.  The  maxillary  and  palatine  teeth 
are  arranged  in  rows,  and  present  some  resemblance  to  the  large  nails 
in  the  sole  of  a  boot ;  they  are  inserted  on  each  side  of  the  upper  jaw 
upon  the  sloping  sides  of  a  deep  grove,  and  are  worn  down  and 
polished  by  the  action  of  the  mandibular  teeth,  which  form  a  oon- 
tinuous  and  very  close  single  series  along  the  upper  edge  of  the 
mandible.  The  author  remarked  upon  this  peculiarity  of  arrangement, 
which,  he  said,  enables  the  teeti  of  Hyperodapedon  to  be  recog- 
nized wherever  they  may  occur.  The  vertebrse  have  their  centra 
slightly  concav6  at  each  extremity.  The  other  known  parts  of  the 
skeleton  described  by  the  author  were  the  ribs,  scapula,  coracoid, 
and  part  of  the  humerus,  the  pelvis,  femur,  and  proximal  ends  of 
the  tibia  and  fibula,  and  the  abdominal  false-ribs,  which  are  lai^ely 
developed  in  this  Keptile. 

The  author  declared  the  affinities  of  Hyperodapedon  to  be  de- 
cidedly Lacertilian.  Its  nearest  fossil  ally  is  the  Triassic  genus 
BhynchosauruSi  and  in  the  present  day  its  type  of  structure  is 
most  clearly  reproduced  by  the  singular  genus  Splienodon  =:  (Hat- 
teria)  of  New  Zealand.  In  its  habits  Hyperodapedon  was  probably 
terrestrial,  or  per}m])s  fluviatile ;  in  Warwickshire  and  India  it  is 
associated  with  Lahyrinthodonis,  The  remains  hitherto  met  with 
do  not  justify  the  formation  of  more  than  one  species,  Hyperoda- 
pedon Gordoni ;  and  the  genus  ranges  from  Britian  to  Central  India, 
indicating  a  great  extent  of  dry  land  during  the  period  to  which 
it  belongs. 

Specimens  of  Hyperodapedon  from  the  Trias  of  Warwickshire, 
collected  many  years  ago  by  Dr.  Lloyd,  were  exhibited ;  but  in 
discussing  the  question  whether  Hyperodapedon  is  to  be  regarded 
as  determining  the  Triassic  ago  of  any  rock  in  which  it  may  be 
found,  the  author  referred  to  the  fact  that  Crocodiles  bridge  over 
the  whole  interval  between  the  Mesozoic  and  existing  conditions, 
and  Beryx  in  like  manner  connects  the  Cretaceous  with  our  present 
fish  fauna.  As  Hyperodapedon  is  at  least  as  nearly  allied  to  the 
existing  genus  Sphenodon  (=  Haiterxa)  as  it  is  to  the  Triassic  Rhyn- 
choaauru^,  the  author  inquires  why  may  it  not  have  inhabited  the 
dry  land  of  the  Permian,  Carboniferous,  or  Devonian  period  ?  Car- 
lying  the  idea  thus  raised  still  further,  he  indicates  from  certain  rela- 
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tions  between  the  Eeptilian  faunae  of  Europe,  S.  Africa,  and  India  at 
the  period  when  Hyperodapedan  lived  in  the  first  and  third  of  these 
localities,  not  only  that  there  must  then  have  been  a  vast  extent  of 
continental  land,  but  that  this  may  have  persisted  with  but  little 
change  in  the  nature  of  its  inhabitants,  while  the  fauna  of  the 
neighbouring  seas  underwent  great  alterations.  He  remarked  that 
our  Geological  chronology  rested  too  much  upon  a  marine  founda- 
tion, and  that  such  a  persistence  of  dry  land  as  was  now  suggested 
by  him  was  not  only  possible  but,  in  the  present  case,  probable. 
He  suggested  the  use  of  Conybeare's  term  "  Poikilitic "  for  the 
series  of  deposits  containing  the  remains  of  terrestrial  and  fluviatile 
plants  and  animals,  and  corresponding  with  the  marine  beds  deno- 
minated Permian  and  Triassic.  Finally,  the  author  remarked  upon 
the  important  light  thrown  upon  the  question  of  the  geographical 
distribution  of  animals  by  the  discover}-  of  these  reptiles  and  other 
recently  detected  fossils,  and  upon  the  interest  attaching  to  them 
from  their  high  grade  of  development.  The  five  great  classes  of 
Vertebrata  were  represented  during  the  "  poikilitic"  epoch  by  species 
so  high  in  the  scale  that  we  can  hardly  doubt  their  having  been  pre- 
ceded by  other  forms,  so  that  some  of  us  may  yet  hope  to  see  the 
fossil  remains  of  a  Silurian  Mammal. 

Sir  R.  I.  Murchison  (who  occupied  the  chair  daring  the  reading  of  the  foregoing 
paper  by  the  President,  Prof.  IJuxley),  argu€*d  in  favour  of  tlie  ovcTwhtlmiuij  im- 
portance of  pnl;i'ontolo;;^ic:il  evidence,  and  maintained  that  llypfrodiiptdon  was 
Triassic.  He  objected  to  the  use  of  the  term  "poikilitic,"  which  was  nurtly  indica- 
tive of  the  spotted  character  of  the  beds,  and  protested  a^^ainst  the  minirling  of  the 
Permian  and  Triassic  series.  [The  discussion  of  the  above  and  the  succtedinij  paper 
was  then  agreed  to  be  taken  together.] 

2.  '*  On  the  Locality  of  a  new  Specimen  of  Hyporoilapedon  on  the 
South  Coast  of  Devon.'     By  W.  ^Vhitaker,  Esq.,  F.G.S. 

The  author  describcfl  the  section  presented  by  the  South  Devon 
coast  Avestward  from  the  great  landslip  at  Dowlands.  The  cliflfs  here 
show  Rhfetic  beds  passing  down  into  Red  Claris  of  Tapper  Triassic 
age,  which  have  greenish  la^^ers  among  them,  favouring  the  view 
that  the  Rhaetic  beds  might  as  Avell  be  chissed  with  the  Trias  as 
with  the  Lias.  Below  these  beds  are  Red  Marls  and  Sandstones, 
and  at  Budleigh  Salterton  a  l)ed  of  quartzite  pebldes  occurs.  West 
of  the  Exe  the  cliffs  are  of  sandstone  with  lavers  of  breccia ;  and  be- 
yond  Dawlish  the  breccia  gradually  predominates,  until  towards 
Teignraouth  the  cliff's  are  almost  wholly  formed  of  it.  This  breccia 
forms  the  base  of  the  New  Red  of  Devonshire.  The  thickness  of  the 
whole  series  is  several  thousand  feet — Mr.  Penf^cellv  estimates  that  it 
may  be  four  miles  or  more.  The  jaw  of  ILjperadapedon  refeiTcd  to 
by  Professor  Huxley  was  found  in  the  sandstone  on  the  left  bank  of 
the  Otter,  immediately  above  the  Budleigh  Salterton  pebble-bed,  in 
the  lower  part  of  the  uppermost  bed  of  .Sandstone,  which,  with  the 
other  sandstones  and  marl-beds,  the  author  regarded  as  belonging  to 
the  Keuper.  He  referred  to  the  opinions  of  Mr.  Pengelly  and  Mr. 
Ormerod,  and  suggested  that  the  breccias  might  possibly  be  of  Per- 
mian age. 

D1&CUB8ION. — Sir  Charles  Lyell,  referring  to  the  occurrence  of  Hyperodapedon 
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with  Stegonolepia  and  Tdtrpeton  in  the  uppermost  sandstones  of  Elgin,  remarked 
that  he  came  to  the  conclusion  that  these  b&ds  were  Triaasic  in  1859,  and  that  Mr. 
Symonds  had  in  that  year  stated  them  to  be  the  eqoiyalent  of  the  Bhyncho§amn»' 
sandstones  of  Shropshire. 

Professor  Ramsay  regarded  the  Red  Marls  and  Sandstones  described  by  Mr.  Wbit- 
aker  as  Keuper,  and  the  lower  members  of  his  section  as  of  Permian  age.  He  con- 
firmed Professor  Huxley's  views  as  to  the  existence  of  a  great  extent  of  continental 
land  at  the  epoch  when  HyperodapetUm  and  the  Reptiles  associated  with  it  were  in 
existence,  and  remarked  that  these  Reptiles  inhaoited  the  shores  of  the  great  salt 
lakes  of  the  Triassic  land.  He  objected  to  the  use  of  the  term  ''  poikilitic,*'  and  re- 
marked that  if  the  idea  embodied  by  Professor  Huxley  under  it  were  to  be  accepted, 
it  would  hare  to  be  extended  to  all  terrestrial  deposits  from  the  Silurian  period  to  the 
present  day. 

Dr.  GiiNTHER  referred  to  his  description  of  Sphenodon  (as  Haiteria),  and  re- 
marked that  in  that  genus  there  arc  uncinate  processes  on  the  ribs,  as  in  Birds,  which 
do  not  exist  in  Uyperndnpedon,  Ue  remarked  upon  the  resemblance  of  the  beak  in 
the  latter  to  that  of  the  Tortoises,  especially  TrionyXy  and  suggested  that  the  jaws 
mi^ht  have  had  a  homy  covering. 

Dr.  Meryon  inquireu  as  to  the  implantation  of  the  teeth  in  the  jaws  of  HyperodM 
p<don,  and  suggested  that  the  position  and  direction  of  the  orbits  were  not  accordant 
with  terrestiial  habits,  and  also  that  the  absence  of  processes  on  the  ribs  indicated  a 
flexibility  of  the  body  consistent  with  a  fluviatile  mode  of  life. 

Professor  Huxley  showed  that  no  conclusion  could  be  drawn  from  the  want  of 
processes  on  the  ribs  or  the  position  of  the  orbits  as  to  the  habits  of  the  animals,  and 
remarked  that  the  processes  m  Sphenodon  were  not  anchylosed  to  the  ribs ;  he  con- 
sidered it  possible,  out  not  probable,  that  the  jaws  had  a  homy  covering.  He  stated 
that  in  using  the  term  "  poikilitic,"  he  was  desirous  of  indicating  that  while  several 
marine  formations  with  changing  forms  of  life  succeeded  each  other,  the  terrestrial 
fauna  may,  in  certain  cases,  have  been  continuous.  He  believed  that  terrestrial  forms 
were  at  least  as  persistent  as  marine. 

Mr.  Carruthers  remarked  that  the  Permian  vegetation  showed  Mesozoic  affinities, 
and  in  fact  that  the  commencement  of  the  Mesozoic  flora  was  to  be  sought  in  the 
Permian. 

Norwich  Geological  Society. — ^The  first  monthly  meeting  for 
the  current  year,  of  the  Norwich  Geological  Society  was  held  on  the 
14th  January,  at  the  Museum,  the  President,  the  Rev.  J.  Gunn, 
F.G.S.,  in  the  chair.  The  President  exhibited  a  fine  humerus  of  a 
cetacean,  dredged  up  off  Yarmouth,  and  now  in  Mr.  J.  J.  Owlea' 
collection.  It  shows  marks  of  having  been  partially  cut  through  by 
some  shaip  instrument,  and  numerous  holes,  which,  it  is  presumed, 
were  bored  by  the  Pholas.  Mr.  Fitch  called  attention  to  a  magnifi- 
cent fossil  Ammonite,  which  is  of  great  interest,  as  being  the  first 
flint  Ammonite  derived  from  the  Clialk  in  which  the  septa  are  shown. 
The  President  said  there  was  a  specimen  in  the  Museum,  which 
showed  the  septa,  and  another  in  the  possession  of  Mr.  Wright,  of 
Buxton.  These  were,  however,  obtained  from  the  Boulder-till,  and 
not  from  the  Chalk.  Then  followed  a  discussion  on  some  Piles 
recently  discovered  at  Trowse,  of  which  coloured  diagrams  and 
sections  had  been  prepared  by  Mr.  Reeve  to  show  their  position. 
These  were  explained  by  Mr.  J.  E.  Taylor.  As  the  investigations 
have  not  yet  been  completed,  we  shcdl  defer  a  more  lengthened 
notice  of  their  discovery.  Although  the  position  of  the  piles  at 
Trowse  diflTered  in  one  respect,  namely,  in  their  being  placed  in 
regular  lines,  from  the  position  of  those  used  for  crannoges,  yet  the 
argument  seemed  in  favour  of  their  having  been  applied  to  the 
formation  of  such  a  dwelling,  and  it  was  strengthened  by  the  state- 
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ment  of  Mr.  John  Evans  and  Mr.  Flower,  that  the  whole  district 
abounds  with  fragments  of  flint  implements,  which  shows  that  the 
oonntry  was  occupied  at  the  time  when  crannoges  were  constructed. 
The  President  then  read  the  following  paper: — "On  the  Discovery 
of  new  Beds  of  Crag."  Mach  credit  was  gained  by  the  Norwich 
G^logical  Society  through  the  labours  of  Mr.  Taylor  in  ascertaining 
the  distinction  between  the  fluvio-marine,  and  the  upper  marine 
portion  of  the  Norwich  Crag.  The  position  of  these  crags  is 
beneath  the  Chillesford  clay,  which  appears  above  them  in  the 
Bramerton  section.  Since  that  discovery,  the  Tellina  Balihica  Crag 
has  been  observed  at  Belaugh,  Coltishall,  Wroxham,  Horstead, 
Sherringham,  and  Weyboume,  above  the  Chillesford  Clay,  of  a 
more  Arctic  character,  and  approaching  nearer  to  the  Glacial  period, 
which  is  evidenced  by  the  Lower  Boulder-clay  or  TilL  As  this 
crag  will  be  descrided  by  Mr.  Harmer,  Mr.  Gunn  said  he  would 
leave  it  in  his  hands,  and  proceed  to  mention  another  bed  of  crag  at 
Sherringham,  which  occurs  far  above  the  Tellina  Balthica  bed — ^it 
rests  on  the  Upper  Boulder-clay.  The  deposit  is  15  feet  in  thick- 
ness, and  is  composed  of  sand  with  shells,  which  are  so  abundant  as 
to  justify  the  term  "  Crag  "  being  applied  to  it.  Most  of  the  shells 
are  in  a  very  fragmentary  state,  so  much  so,  that  only  one  species 
could  be  determined — it  is,  according  to  Mr.  Searles  Wood,  a 
thickened  form  of  Tellina  Balthica, — Norwich  Mercury,  Jan.  16, 1869. 


COI^I^ESIPOIN-JDEISrCE. 


THE    PLEISTOCENE    FRESH-WATER    DEPOSIT    AT    HACKNEY 

DOWNS. 

Sir, — I  must  again  trespass  on  your  valuable  space  for  a  few  final  lines  with 
reference  to  the  above  subject.  Since  my  letter  appeared  in  your  journal  I  have 
seen  Mr.  Grugeon,  and  understand  that  some  shells  which  he  gave  me  early  in  the 
year  1866  were  collected  by  Mr.  Skertchly  ;  I  was  not  aware  of  this  before.  The 
facts  of  the  case  are  as  follows.  I  called  at  Mr.  (}rugeon's  house  ;  a  few  of 
the  Hackney  Down  shells  were  lying  there ;  he  told  me  I  could  have  them,  and 
then  gave  me  to  understand  that  they  were  collected  by  his  son,  but  he  now  tells 
me  they  came  from  Mr.  Skertchly.  They  were  of  the  commoner  species,  unsorted 
and  unnamed,  and  it  is  upon  this  only  that  the  charge  contained  in  Geological 
Magazine,  No.  50,  is  brought  against  me,  and  which  in  effect  is,  that  Mr. 
Skertchly  sent  me  *'a  set"  of  the  Hackney  Down  shells,  and  that  I  afterwards 
published  a  list  of  them  as  my  own.  I  leave  your  readers  to  judge  how  far  such 
an  accusation  was  justified  by  the  facts  of  the  case,  and  will  only  add,  in  conclusion, 
that  the  species  enumerated  in  the  Geological  Repertory  were  my  own  collecting, 
the  result  of  many  visits  to  the  spot,  and  of  much  time  spent  at  home  in  examining 
the  sand,  etc.,  with  a  magnifyer,  for  the  rarer  and  more  minute  species. 

Islington,  1868.  George  J.  Smith. 


CORBICULA  {CYRENA)  FLUMINALIS  IN  CAPE  COLONY. 

Sir, — This  species,  which  is  extinct — though  very  abundant  in  a 
fossil  state  in  various  parts  of  Europe — I  found  living  in  the 
Vaal  river,  in  South  Africa,  in  July  last.  I  found  it  rather 
abundant  about  three  miles  from  the  junction  of  the  Vaal  and 
Great  Orange  rivers,  about  29^  south  latitude.  I  procured 
about  twenty  specimens.     The  river  here  is  rather  rapid,  though 
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not  deep,  and  runs  over  a  bed  of  stones,  mostly  small  bonlders 
of  Trap,  from  three  to  six  or  eight  inches  in  diameter.  Living 
examples  have  long  been  known  from  the  Biver  Nile,  and  there 
are  also  some  specimens  in  the  British  Museum  having  the 
locality  of  Natal  attached  to  them ;  but  I  believe  these  are  the  first 
that  have  been  found  in  Cape  Colony.  Between  Natal  and  Cape 
Colony  are  the  Dracheiiberg  and  other  ranges  of  mountains,  yet  this 
species  of  Cyrena  seems  to  be  the  same  from  both  localities.  I  am  ex- 
pecting these  specimens  in  a  case  which  was  packed  before  I  left 
South  Africa.  In  England  this  species  is  abundant,  though  extinct 
in  many  of  our  brick -clays,  associated  with  remains  of  the 
Elephant,  Bhinoceros,  Hippopotamus,  etc. ;  and  in  South  Africa 
the  same  genera  of  animals  still  exist  with  this  little  shell,  although 
during  the  last  twenty  j'cars  the  larger  animals  are  driven  further 
up  the  country. and  but  seldom  appear  in  these  haunts.  About  the  time, 
however,  that  I  was  in  Hope  Town  two  Hippopotami  were  reported 
in  the  Great  Orange  Biver  near  Hope  Town,  and  many  persons  went 
out  after  them,  but  with  no  success,  although  I  believe  some  shots 
were  fired,  but  the  tracks  of  the  animals  were  visible,  and  were  said 
to  be  those  of  an  adult  and  young  animal. — James  B.  Gbegobt. 


PETROLOGY  AND  LITHOLOGY. 


Sib. — ^In  the  January  number  of  the  Quarterly  Journal  of  Science, 
the  reviewer  of  the  progress  of  Mineralogy  during  the  last  quarter 
says,  while  noticing  new  works  on  Petrology — "  Probably  it  would 
be  difficidt  to  point  to  any  branch  of  natural  science  which  at  the 
present  time  occupies  a  more  imsatisfactory  position  in  this  country 
than  that  science  which,  according  as  it  is  pursued  in  the  field  or  in 
the  cabinet  has  been  variously  designated  Petrology  or  Lithology,  in 
other  words,  the  study  of  rocksy  as  distinguished  from  thai  of  minerah. 
No  one  can  gainsay  the  first  part  of  this  (piotation,  as  without  doubt 
books  in  the  English  language  on  both  Lithology  and  Petrology, 
especially  the  latter,  are  sadly  required,  the  only  work  at  all  ap- 
proaching to  the  latter  science  being  Lawrence's  translation  of  Cotta, 
and  any  one  who  has  studied  it,  must  see  how  little  the  true  science 
of  Petrology  has  been  regarded  in  the  compilation  of  that  book.  But 
to  return  to  the  quotation — the  latter  part  (now  printed  in  italics) 
seems  to  be  highly  objectional,  as  in  its  present  form  it  can  scarcely 
fail  to  mislead  students  into  imagining  that  Petrology  is  simply 
the  study  of  rocks  in  any  form,  while  Lithology  is  the  study  of 
minerals ;  when  in  reality  the  former  is  confined  to  the  study  of 
rocks  in  mass,  and  the  latter  to  pieces  of  rock ;  by  which  means  a  rock 
may  lithologically  belong  to  one  class,  and  petro^ogically  to  another. 
As  for  instance  many  of  Cotta's  quartziferous  porphyries  are  litho- 
logically granites,  as  they  contain  quartz,  felspar  and  mica,  while 
petrologically  they  are  Felstones.  A  geologist  divides  rocks  petro- 
logically  or  into  their  natural  divisions^  and  a  mineralogist  lithologi- 
cally, as  they  wish  to  make  a  multiplicity  of  "  distinct  varieties." 
The  difference  between  Petrology  and  Lithology  has  been  fully  ex- 
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plained  by  Mr.  Forbes  in  a  recent  nnmber  of  the  Popular  Science 
Beview,  and  previoasly  by  Professor  Jukes  in  his  Manual.  The  re- 
viewer in  the  Quarterly  Journal  of  Science,  by  the  context,  would 
seem  to  be  quite  aware  of  the  proper  difference  between  Lithology 
and  Petrology,  my  only  excuse,  therefore,  for  occupying  any  of  your 
space  is  the  vague  way  he  expresses  himself,  which  undoubtedly  must 
mislead  all  young  geologists.  G.  H.  Kikahan. 

GbOLOGICAL  SuKTBT  of  laKLAlCD, 
&BCB88,  COMNKMABA. 

TEE  FETISH  WORSHIP  OF  FOSSILS. 

Sir, — ^The  subject-matter  of  my  letter,  as  indicated  by  the  above 
heading,  has  upon  various  occasions  pressed  itself  on  my  notice  dur- 
ing my  visits  to  collections  belonging  to  private  individuals,  but 
more  especially  to  soi-disant  scientific  persons,  in  various  parts  of 
England ;  and  I  think  that  a  ventilation  of  it  may  do  good  by  calling 
attention  to  a  reform  which  is  much  needed. 

First  of  all,  I  will  describe  what  I  have  seen  in  some  of  the 
**  Arcanas  of  Science.'*  Imagine  a  series  of  glass-cases  and  drawers 
crammed  with  specimens  augmented  in  number  in  a  duplicate  ratio, 
guiltless  of  labels,  piled  one  on  another,  ''  in  confusion  worse  con- 
founded," suggestive  alike  of  the  interior  of  a  marine  store,  and  of 
an  attempt  to  give  a  practical  illustration  of  the  probable  scheme  of 
Creation  according  to  the  Mosaic  account.  These  collections  belong 
to  Fossilists  whose  ignorance  of  Palajontology  reminds  one  of  the 
Naturalists  of  the  old  school,  whom  the  late  E.  Forbes  used  to  do- 
scribe  as  examining  animals  as  though  they  were  merely  skins  filled 
with  straw,  and  whose  scientific  acumen  display's  itself  in  estimating 
the  worth  of  a  specimen  by  its  uniqueness.  The  **  minatus  amor 
natendi"  is  strong  in  the  minds  of  these  worthies,  and  to  part  with 
any  of  their  duplicates  would  be  in  their  opinion  to  run  the  risk  of 
losing  a  future  chance  of  immortalizing  themselves  as  the  fortunate 
possessors  of  some  new  and  uniqtie  species. 

It  is  probable  that  I  may  have  cast  upon  me  the  dregs  of  the 
"  odium  theologicum"  which  was  poured  out  from  the  **  phials  of 
wrath'*  with  such  remarkable  success  during  the  late  election;  but 
if  I  can  procure  for  some  neglected  pre-Adamite  relic  ^'n  local  habita- 
tion and  a  name^'  in  some  county  museum,  which  would  otherwise 
be  fated  in  all  probability  to  point  a  moral  and  adorn  a  grotto  in  a 
country  village,  I  shall  consider  myself  amply  recompensed. 

Example  being  better  than  precept,  let  me  refer  to  the  munificent 
gift  of  fossils  lately  made  to  the  Norwich  Museum  by  one  of  your 
reverend  contributors.  Philo-taxis. 

BcEOTiA  TaANB-AvoNiENSis,  January^  1869. 


O'BHTUJLJSrs: . 


George  Victor  Du  Noyer.— On  the  third  day  of  January,  at 
Antrim,  where  he  was  engaged  superintending  the  Geological  Survey 
of  the  North  of  Ireland,  died  George  Victor  Du  Noyer,  M.B.I.A., 
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F.E.G.S.I.,  etc.  eta ;  District  SurveyoT  of  H.M.  Geological  Survey 
of  Ireland.  This  gentleman's  name  is  well  known  in  connection 
with  not  only  the  Geology  but  also  the  Archaeology  of  Ireland;  and 
there  is  scarcely  a  work  that  has  been  published  within  the  last 
quarter  of  a  century  on  either  of  these  subjects  in  which  Ireland  is 
mentioned  but  his  name  appears.  About  thirty  years  ago,  when  still 
quite  a  boy,  he  was  appointed  to  the  Geological  Branch  of  the 
Ordinance  Survey  of  Ireland,  then  commenced  under  the  super- 
intendance  of  the  late  General  Portlock.  After  that  branch  was 
given  up  he  served  for  some  time  on  the  Archaeological  Section  of 
the  same  service  under  the  great  Petrie,  and  subsequently,  when  the 
Geological  Survey  of  the  United  Kingdom  was  resumed  under  the 
superintendence  of  the  late  Sir  Henry  de  la  Beche,  he  again  joined 
the  Irish  branch  of  that  service,  and  continued  on  it  until  his  sudden 
and  regretted  early  death  by  scarlet  fever  after  four  days'  illness. 
Mr.  Du  Noyer,  on  account  of  his  long  period  of  service,  was  more 
or  less  acquainted  with  the  whole  of  Ireland,  and  has  enriched  many 
of  the  Memoirs  of  the  Survey  with  his  spirited  Geological  Sketches. 
They  will  also  be  found  in  "Murchison's  Siluria,"  "Jukes'  Manual," 
"Jukes'  Popular  Geology,"  and  many  other  works  on  the  same 
subject;  while  Griffith's  and  M'Coy's  Pala?ontological  Plates  owe 
much  to  his  pencil.  Formerly  he  published  many  valuable  and 
interesting  papers  in  the  Proceedings  of  the  Royal  Irish  Academy, 
the  Proceedings  of  the  Dublin  Geological  Society,  the  Geologist,  eta ; 
but  of  late  years  he  has  altogether  confined  himself  to  writing  for 
the  Memoirs  of  the  Government  Survey,  save  a  few  short  papers 
read  before  the  Royal  Geological  Society  of  Ireland  and  the 
Geological  Society  of  London. 

While  engaged  in  the  geological  examination  of  Ireland,  a  love  of 
archaeology  having  been  imbibed  during  his  early  life  with  Petrie, 
he  studied  and  sketched  the  ancient  structures  both  historic  and  pre- 
historic, and  has  established  for  himself  a  lasting  monument  in 
TAe  Du  Noyer  Sl'etches.  These  consist  of  six  large  volumes  of  original 
drawings,  which  he  presented  to  the  Royal  Irish  Academy,  and  for 
this  generous  and  patriotic  act  he  was  presented  with  its  life  mem- 
bership. He  was  also  one  of  the  original  members  of  the  "  Kil- 
kenny Archaelogical  Society,"  now  the  "  Historical  and  Archaeological 
Association  of  Ireland,"  and  at  the  time  of  his  death  was  their  pro- 
vincial Honorary  Secretary  for  the  province  of  Ulster.  During  his 
geological  researches  in  the  Dingle  promontory,  he  discovered  the 
pre-historic  city  of  Faha,  of  which  he  made  elaborate  drawings  and 
plans  illustrative  of  itscahers,  raths,  cloghauns,  etc.  Subsequently  he 
wrote  an  account  of  them  and  read  it  before  the  British  Association 
at  their  last  meeting  in  Dublin,  which  afterwards  was  published  by 
the  Archaeological  Society  of  London.  While  in  the  county  of  Meath, 
he  superintended  the  opening  of  the  pre-historic  cams  Je  Danaan  at 
Lough  Crew,  and  made  minute  drawings  of  the  numerous  archaic 
sculptures  that  covered  the  sides  and  pillars  of  the  internal  chambers 
of  these  ancient  tombs.  Of  this  discovery,  only  a  short  notice,  with 
a  few  of  the  most  characteristic  sketches  was  published   in  the 


Obituary — James  David  Forbes.  96 

journal  of  €tie  Kilkenny  Archaeological  Society.  However,  it  was 
intended  to  publish  a  full  account,  but  the  deadi  of  the  proprietor, 
Mr.  Nappen,  of  Loughem,  delayed  it,  and  now  it  is  to  be  hoped  that 
the  lamented  and  early  death  of  Mr.  Du  Noyer  will  not  deprive  the 
aichflBological  world  of  this  treat.  Of  late  years  he  had  paid  par- 
ticular attention  to  the  Megalithic  structures  known  by  the  general 
name  of  Cromlechs,  and  was  publishing  in  the  Journal  of  the 
Historical  and  ArchsBological  Association  of  Ireland  an  interesting 
and  most  instructive  series  of  papers  showing  their  mode  of  con- 
struction and  their  uses. 

The  principle  official  geological  publications  with  which  Mr.  Du 
Noyer  was  connected,  are  as  follows : — Forty-eight  sheets  of  the 
Map  of  Ireland,  with  seventeen  memoirs.  Of  the  latter,  those  call- 
ing for  special  notice  are  the  explanations  to  accompany  sheets  102 
and  112;  sheeta  160, 161,  and  172;  sheets  167,  168,  178,  and  179; 
sheet  184 ;  also  sheets  185,  186.  The  two  last  memoirs  illustrate 
the  parts  of  Cork  and  Kerry  in  the  neighbourhood  of  the  far-famed 
lakes  of  Killamey,  they  being  enriched  by  thirteen  of  the  author's 
sketches — all  so  spirited,  that  it  is  impossible  to  say  which  is  the 
best,  besides  numerous  maps  and  diagrams.  The  first  of  those 
enumerated  above  illustrates  parts  of  the  counties  of  Dublin  and 
Meath ;  the  second,  the  Dingle  promontory  in  the  county  of  Kerry, 
and  the  third,  parts  of  the  counties  of  Watcrford,  Wexford,  Kilkenny, 
and  Tipperary.  To  the  last  two,  we  would  draw  particular  attention, 
more  especially  on  account  of  the  sketches,  which  for  truthfullness 
and  artistic  skill  will  be  rivalled  in  few,  if  any,  geological  Avorks, 
and  the  loss  of  whose  author  will,  we  fear,  subtract  not  a  little  from 
the  beauty  and  interest  of  the  future  memoirs  of  tho  Geological 
Survey  of  Ireland. 

Mr.  Du  Noyer  was  of  French  extraction,  he  being  the  lineal 
descendant  of  the  Chevalier  du  Noyer,  his  ancestors  having  come  to 
Ireland  as  refugees.  He  was  a  Eoyal  Arch  Mason,  having  been 
initiated  into  that  ancient  order  under  the  warrant  of  the  Clonmel 
Lodge.  By  his  death  the  post  of  District  Surveyor  of  the  Geological 
Survey  of  Ireland  is  vacant.  In  the  middle  of  December  he  deliA^ered 
interesting  and  instructive  lectures  to  tho  inhabitants  of  Belfast, 
At  the  first  meetings  in  this  year  both  tho  members  of  tho  Koyal 
Irish  Academy  and  of  tho  Royal  Geological  Society  of  Ireland  had 
to  lament  the  loss  of  one  of  their  most  eminent  fellows,  and — to 
many — of  an  intimate  friend.  At  the  meeting  of  each  of  these  Societies 
his  extreme  private  worth  and  his  valuable  services  to  his  adopted 
country  were  mentioned,  and  resolutions  were  passed  that  the 
influences  of  the  Societies  should  bo  used,  in  the  hope  that  his  long 
and  faithful  services  may  be  recognised  by  Her  Majesty's  Govern- 
ment granting  a  pension  to  his  Avidow.  We  heartily  join  in  the 
hope  that  the  influence  of  these  Societies  may  not  bo  exerted  in 
vain. — G.H.K. 

James  David  Forbes,  D.C.L.,  LL.D.,  F.R.S.L.  &  E.,  F.G.S., 
Principal  of  St  Salvator's  and  St.  Leonard's  College,  St.  Andrews, 
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was  the  youngest  son  of  Sir  William  Forbes,  the  seventh  Baronet  of 
Pitsligo,  in  ^e  county  of  Aberdeen.  His  death  has  just  been  re- 
corded (see  Illustrated  London  News,  Jan.  16, 1869).  Principal  Forbes 
was  bom  April  20,  1808,  and  was  educated  at  the  University  of 
Edinburgh,  where  he  obtained  several  prizes,  and  where  he  held  the 
Professorship  of  Natural  Philosophy  from  1833  imtil  1860.  He 
was  the  author  of  several  papers  on  heat,  and  other  works  on 
Physical  Science ;  "  Travels  in  the  Alps  of  Savoy,"  "  Norway  and 
its  Glaciers,"  *•'  Papers  on  the  Theory  of  Glaciers,"  etc.  He  received 
the  Keith  medal  of  the  Royal  Society  of  Edinburgh,  and  the  Hum- 
ford  and  Royal  medals  of  the  Royal  Society  of  London,  for  various 
papers  he  prepared,  and  which  were  published  in  the  Transactions 
of  those  bodies.  He  was  elected  a  Fellow  of  the  Geological  Society 
of  London  in  1831,  but  read  no  papers  before  that  Society.  In  1843 
he  married  Alicia,  daughter  of  George  Wauchope,  Esq.,  of  Edin- 
burgh, and  by  her,  who  survives  him,  he  leaves  issue  two  sons  and 
two  daughters.  Principal  Forbes  is  succeeded  in  the  Collie  at  St 
Andrews  by  Professor  J.  C.  Shairp,  M.  A 


IMHSOESXiXi^A^l^EOTJS. 

LiTHODOMous  Borings  667  rr.  above  the  Sea. — Mr.  Mackintosh, 
F.G.S.,  who  wrote  on  P^oZas-borings  near  Torquay,  in  this  Maga- 
zine for  July,  1867,  has  just  discovered  what  he  believes  to  be 
Lithodomous  perforations  up  to  667  ft.  above  the  sea  on  the  eastern 
side  of  Hampsfell,  on  the  border  of  Morecambe  Bay.  It  is  with 
great  difficulty  they  can  be  detected  at  high  altitudes,  as  they  almost 
invariably  occur  on  the  protected  or  overhanging  sides  of  rocks  or 
boulders.  It  would  appear  that  up  to  250  ft.  above  the  sea,  Mr. 
Boulton  and  other  inhabitants  of  Fumess  have  been  familiar  with 
these  perforations  for  many  years,  without  having  studied  their  im- 
portance in  a  theoretical  point  of  view.  Though  rain  has  made 
numerous  rough  holes  in  limestone  rocks,  Mr.  Mackintosh  contends 
that  the  above  smoothly  ground-out  perforations  (some  of  which  run 
into  and  through  fossils,  and  most  of  which  ignore  the  composition 
of  the  rock)  could  not  have  been  formed  by  rain,  as  nearly  all  of 
them  occur  in  positions  to  which  rain  could  never  have  had  access. — 
Abridged  from  the  Ulverstone  Advertiser  of  Jan.  7,  1869. 

Geological  Society  of  London. — Various  changes  have  taken 
place  in  the  staff  of  this  Society.  1.  Mr.  Henry  M.  Jenkins,  F.G.S., 
who  has  for  the  past  six  years  so  ably  filled  the  post  of  Assistant 
Secretary,  has  been  appointed  to  the  position  of  Secretary  and  Editor 
to  the  Royal  Agricultural  Society  of  England.  Mr.  W.  S.  Dallas, 
F.L.S.,  who,  during  the  past  ten  years,  has  been  the  Curator  to  the 
Yorkshire  Philosophical  Society's  Museum  at  York,  has  been  elected 
to  the  post  of  Assistant  Secretary,  Librarian,  and  Curator  in  the 
room  of  Mr.  Jenkins.  2.  Mr.  Skertchly,  the  Library  Assistant,  has 
resigned,  in  order  to  accompany  Messrs.  Bauerman  and  Lord  to 
Egypt.  Mr.  Frederick  Waterhouse,  second  son  of  G.  R.  Water- 
house,  Esq.,  Keeper  of  the  Geological  Department,  British  Museum, 
has  been  elected  in  Mr.  Skertchly 's  stead. 
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L — Oh   Bbania,  a  Nbw  Genus   op  Ctoadkan  Feuit,   from  thi 

ToBKSHiBE  Oolites. 

By  Wm .  OAABUTHiBa,  F.L.S.,  F.G.S.,  of  the  British  Museum. 

(PLATE  IV.) 

fflHE  remarkable  organs  which  are  frequently  associated  with  the 
J_  Zamia  gigas  of  Lindley  and  Hutton,  and  which  have  always 
been  considered  as  in  some  way  connected  with  the  fructification  of 
that  plant,  are  the  only  fossils  that  can  be  referred  to  Cycadean 
fruits  that  have  been  hitherto  observed  in  the  Yorkshire  Oolites,  in 
wliich  the  remains  of  Cycadean  leaves  are  so  abundant.  These  or^rans 
have  been  made  the  subject  of  an  elaborate  memoir  by  Professor 
Williamson,  presented  to  the  Linnean  Society  some  months  since, 
and  which  it  is  to  be  hoped  will  soon  appear  in  the  Transactions  of 
that  Society.  He  has  brought  together  so  many  observations,  made 
during  a  life-acquaintance  with  these  beds,  that  ho  has  been 
able  to  re-construct,  with  every  appearance  of  truth  on  his  side,  a 
singular  genus,  containing  two  well-marked  species,  and  forming 
a  new  tribe  of  CycadecB  very  diflferent  from  any  living  form. 

Fruits  closely  related  to  those  of  the  recent  Cycadece  have  been 
found  in  Oolitic  strata.  Lindley  and  Hutton  described,  as  a 
PinnSf  a  cone  from  the  Inferior  Oolite,  which  in  a  former  communi- 
cation to  this  Magazine  (Vol  IV.  p.  101),  I  showed  to  be  Cycadean, 
and  named  Cycadeostrobus  primcevus ;  and  in  the  same  paper  I  de- 
scribed a  second  species  from  the  Oxford  clay  of  Wiltshire, 
(C.  sphcericns),  I  now  add  a  third  from  Phillips's  "  Upper  Shale" 
at  Scarborough,  which  though  agreeing  in  all  essential  points 
with  the  two  species  named,  and  with  the  living  forms  to  which  they 
are  related,  yet  differs  sufficiently  to  demand  its  being  placed  in  a 
distinct  genus.  My  colleague,  Mr.  Woodward,  drew  my  attention 
to  this  interesting  fruit,  in  that  part  of  the  Bean  collection  acquired 
some  years  since  by  the  British  Museum.  It  is  not  associated  with 
any  Cycadean  remains  on  tlie  small  slab  on  which  it  occurs,  so  that 
there  is  no  indication  to  which  of  the  several  leaf-species  it  l)elongs. 
I  hope  the  publication  of  this  notice,  accompimied  with  Mr.  Smith's 
admirable  illustration,  may  bring  to  light  other  specimens  that  will 
supply  this  desirable  information.  A  small  fragment  of  Acrostichiies 
Williamsonisy  Brongn.,  occurs  on  the  slab. 
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The  diagnosis  of  the  genus  and  species  is  as  follows : —  * 

Beania,  gen.  nov.  Female  fruit  composed  of  scales  arranged  in 
loose  spikes ;  scales  stalked  and  peltate,  supporting  two  ovoid  sessile 
seeds,  one  on  each  side  of  the  pediceL 

Beafda  gracilis,  sp.  nov.  Axis  of  the  female  inflorescence  slender ; 
scales  on  slender  stalks  placed  at  right  angles  to  the  axis,  peltate, 
apex  of  the  scale  small,  scarcely  covering  the  ripe  seeds;  seeds 
sessile,  ovoid,  slightly  acuminate  at  the  apex,  symmetrically  arranged 
on  the  two  sides  of  the  pedicel,  reflexed. 

Locality. — From  the  Oolitic  Shale  of  Gristhorpe,  near  Scarborough, 
Yorkshire. 

These  characters  show  that  this  fossil  belongs  to  that  section  of 
the  order  Cycade<2y  which  was  included  in  the  Linnean  genus  Zamia. 
In  the  progress  of  discovery,  this  genus  has  gradually  been  broken 
up  into  nine  distinct  genera,  arranged  in  two  or  more  tribes  (accord- 
ing to  the  views  of  diflferent  authors)  based  upon  characters  derived 
chiefly  from  the  internal  structure  of  the  stem,  but  all  agreeing  in 
having  the  female  fruits  composed  of  two-seeded  peltate  scales  ar- 
ranged in  cones.  Beania  agrees  in  every  particular  with  the  female 
strobilus  of  Zamia,  as  may  be  seen  by  comparing  the  fossil  with  the 
section  of  the  cone  of  Z.  muricata,  PL  IV.,  Fig.  8,  except  that  the 
apices  of  the  scales  are  not  adpressed,  but  the  scales  are  scattered 
over  the  axis  so  as  to  form  a  very  iQose  spike.  There  is,  however,  a 
recent  form,  {Microcycas,  D.C.,)  which,  according  to  De  CandoUe,  in 
his  lately  published  monograph  of  this  Order  in  the  Prodromus 
(Vol.  xvi.,  sect.  2,  p.  538),  diflfers  from  the  other  genera  in  having 
the  scales  of  the  female  cone  "  loosely  juxtaposed."  In  Beania 
this  character  is  still  more  pronounced,  so  as  to  produce  an  in- 
florescence, which  cannot  be  called  a  strobilus. 

A  small  and  very  imperfect  fragment  of  Beania  was  figured  by 
Lindley  and  Hutton  on  the  same  plate  with  their  Sphcereda  paradoxal 
Fossil  Flora,  Plate  159.  Tliis  fragment  is  of  itself  sufficient  to  show 
that  it  had  nothing  to  do  with  Sphcereday  but  it  is  obviously  too  im- 
perfect to  give  any  information  as  to  its  true  affinities.  There  are 
no  seeds  preserved,  and  only  three  of  the  pedicels  retain  traces  of 
their  peltate  apices.  Dr.  Lindley  had  not  examined  the  specimens. 
He  only  prints  the  descriptions  supplied  by  Dr.  Murray  and  Mr. 
(now  Prof.)  Williamson,  jun.  Dr.  Murray's  description  refers  to 
the  Sphoireda ;  and  Prof.  Williamson  thus  describes  the  specimen 
of  Beania  which  was  confounded  with  it — "  The  stems  of  the  smaller 
specimens  are  striated,  and  the  lateral  branches  appear  to  have  been 
terminated  by  a  kind  of  round  or  oval  leaf,  which  is  one  homo- 
geneous mass  of  carbon,  without  the  least  appearances  of  any  r^u- 
lar  veins  or  striaj  either  in  the  stems  or  leaves.  The  carbon  is 
excessively  thick,  instead  of  being  in  thin  larainsB  as  in  most  vege- 
table impressions."  This  description  exactly  agrees  with  what  is 
seen  in  the  specimen  I  have  just  described,  and  the  explanation  of 
those  appearances,  so  anomalous  to  Prof.  Williamson,  is  evident 
when  the  structure  is  properly  understood,  by  the  aid  of  the  more 
perfect  specimen  now  figured  herewith. 
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I  have  sought  to  commemorate  the  snccessful  labours  of  the  late 
Mr.  Bean  in  exploring  the  fossiliferons  beds  of  the  Yorkshire  Oolites, 
by  dedicating  this  genus  to  him. 

EXPLANATION  OF  PLATE  IV. 

Fig.  1«  Beania  praeHity  ip.  dot.    From  a  specimen  in  the  Bean  Collection,  BritiBh 

Mnseam. 
Fig.  2.  Tonng  female  cone  of  Zamia  murieataj  Willd. 
Fig.  3.  Section  of  the  same,  showing  the  Toong  seeds  attached  to  the  scales.    Being 

a  loneitndinal  section  only  a  single  se^  is  seen  connected  with  each  scale. 
Fig.  4.  A  single  scale,  with  its  two  ripe  seeds,  of  Maeroxamia  tpiralu,  Miq. 
Figs.  1,  2,  and  3  natural  size.    Fig.  4,  two-thirds  the  natural  size. 
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Shibes. 

By  J.  MosBis,  F.6.S. 

ALTHOUGH  the  geology  of  the  Midland  Counties  has  been  con- 
siderably elucidated,  still  there  appear  to  be  some  points  con- 
nected with  the  position  and  nomenclature  of  the  Lower  Oolites 
which  require  re-examination. 

Having  long  since  published  some  observations  upon  this  district,' 
in  which  the  position  of  certain  beds  was  somewhat  doubtfully  given, 
I  am  desirous  to  recall  attention  to  the  conclusions  then  arrived  at 
by  myself,  as  well  as  to  others  bearing  upon  the  district  subsequently 
published.^ 

The  geologist  who  has  personally  examined  the  strata  between 
the  Upper  Lias  and  Combrasb,  as  they  range  between  Gloucester- 
shire and  Yorkshire,  or  who  may  have  become  acquainted  with  them 
from  the  writings  of  Strickland,  Hull,  Lycett,  and  Wright,  in  the 
south-western  area,  and  of  Pliillip8,'VVilliamson,  Oppel,  and  Leckenby, 
in  the  northern,  must  be  aware  of  the  great  lithological  (and  in  part 
palaeontological)  differences  which  exist  in  the  two  districts,  and 
would  probably  infer,  that  beds  of  an  intenncdiato  character  might 
be  found  in  the  countries  lying  between  them.'' 

Li  the  south-western  area  the  Lower  Oolitic  series  attains  its 
normal  development  both  in  formations  and  thickness,  and  presents 
a  character  almost  entirely  marine.  This  series  consists  mainly  of 
limestones  with  intercalated  sandstones,  and  clays,  rich  in  Testacea, 
Corals,  and  Echinoderms,  with  occasional  traces  of  land-plants  in 
the  Stonesfield  slates  of  the  Cotteswolds,  which  become  more 
abundant  in  the  similar  beds  of  Oxfordshire,  where  they  are  associ- 
ated with  Reptiles,  Fishes,  and  TeiTcstrial  Mammalia. 

The  series  attenuates  rapidly  as  we  proceed  easterly,  (as  pointed 

*  See  Brit.  Assoc.  Reports,  1847,  p.  127,  and  Quart.  Jouni.  Gcol.  Soc.  1853,  Vol. 
ix.,  p.  317. 

'-*  See  Memoirs  Gcol.  Survey  of  Great  Britain,  1860,  Description  of  Sheet  No.  63, 
S.E,  and  1861,  Description  of  Sheet,  No.  53,  N.E. 

*  See  the  interesting  paper  by  Professor  Phillips,  **  On  some  comparative  sections 
in  the  Oolitic  and  Ironstone  series  of  Yorkshire,  Quart.  Jour.  Geol.  Soc.  Vol.  xiv, — 
*'  Neither  can  the  Bath  type  of  the  Oolites  be  adapted  to  the  midland  districts  of 
England  without  some  important  changes."     (P.  86).    Also  Geol.  York.  i.  p.  130. 
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out  by  Mr.  Hull,)  so  that  the  Inferior  Oolite,  which  attains  a  thick- 
ness of  250  feet  at  Leckhampton,  is  reduced  at  Stonesfield,  near 
Oxford,  to  15  feet.  The  Fullers  Earth  and  Great  Oolite  are  subject 
to  similar  variations.  The  former,  as  well  as  the  Bradford  clay, 
becoming  thicker  to  the  south,  while  the  sands  below  the  Inferior 
Oolite  also  vary  in  thickness  in  the  same  area. 

Professor  Phillips  has  alluded  to  a  similar  variation  in  the  York- 
shire area,  ''  The  great  series  of  sandstones,  shales,  coal  plants,  and 
ironstones  lying  above  the  Lias  and  below  the  Oolite  of  Gristhorpe, 
500  feet  thick  in  the  Peak  and  the  great  range  of  cliffs  at  Stainton- 
dale,  is  only  270  feet  thick  near  Thirsk,  and  is  further  reduced  near 
Bransby,  until  on  the  banks  of  the  Derwent  it  is  scarcely  traceable." 
{op.  cit  p.  97). 

The  whole  thickness  of  the  south-western  formation,  where  fully 
developed,  is  upwards  of  600  feet.  The  marine  conditions  and  cal- 
careous character  of  the  strata  in  this  area  is  strongly  contrasted  with 
that  of  Yorkshire,  where  the  limestones  are  extremely  thin,  and  are 
intercalated  with  sandstones,  clays»  ironstones,  and  shales,  contain- 
ing an  abundance  of  land-plants  such  as  Cycads,  Ferns,  and  Coni- 
ferje,  with  beds  of  "  Moorland  Coal "  accompanied  with  Unio 
and  Estheria :  the  whole  series  having  a  somewliat  corresponding 
thickness  of  600  to  700  feet  Thus  the  difference  of  condition  in 
these  two  districts  of  deposition  is  well-marked  by  the  abundance 
of  organic  and  chemic-ally-fonned  deposits  (limestones)  in  the  one 
area,  and  of  inorganic  or  mechanically -formed  deposits  (shales  and 
sandstones)  in  the  other.  Besides  which,  in  the  latter  area,  the 
geological  sequence  between  the  Lias  and  Combrash  is  not  com- 
plete, for  the  associated  thin  limestones  contain  fossils  from  which 
it  is  inferred  that  the  whole  series  should  be  classed  with  the  Inferior 
Oolite,  the  equivalents  of  the  Great  Oolite,  Bradford  Clay,  and  Forest 
Marble  being  there  wanting ;  this  view  is  taken  by  Dr.  Lycett,* 
and  also  by  Dr  Wright.^  Dr.  Oppel,  however,  whilst  he  includes 
the  Lower  Sandstone,  Shale,  and  impure  Limestone  and  underlying 
Dogger  with  the  Am,  MurchiaoiuB  and  Am,  Humphriesiantia  zones 
of  the  Inferior  Oolite,^  appears  to  consider  the  Upper  Sandstone 
and  Shale  as  belonging  to  the  Bath  Oolite  formation.*  On  the  otlier 
han4.  Dr.  Oscar  Fraas  says,  "  In  the  north  of  England  (Yorkshire), 
the  lowercoal  or  moorland  sandstone  consist  of  a  great  local  sandstone 
formation,  with  a  large  quantity  of  fragments  of  plants  which  is 
placed  between  'the  Inferior  Oolite  and  the  "  Grey"  Limestone  of 
Phillips.  But  the  Grey  limestone  of  Yorkshire  is  merely  what  the 
Fuller's-earth  of  the  south,  the  Mames  d  foulon  and  the  Mames 
vSsfiHennes  also  are,  the  S  of  the  Swabian  "  Brown  Jura."  • 

Professor  Phillips,  however,  from  the  comparative  sections  given 
in  the  paper  before  alluded  to,  seems  to  be  of  opinion  that  the  Oolite 
of  Gristhorpe  is  the  equivalent  of  the  Bath  Oolite,  and  that  the  over- 

»  Pal.  Soc.  Suppl.  to  Gr.  Ool.  Mollusca,  p.  115.    The  Cotteswold  Hills,  p.  74. 

*  Quart.  Jouru.  Geo!.  Soc.  1859.     D'Orb.  Prodrome,  1850. 

«  Die  Jura-Formation,  p.  326,  333.  *  Ibid,  p.  439. 

*  Quart.  Joum.  Geol.  Soc.  vii.  JVamlatufHs^  p.  60. 
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lying  shales  and  sandstones  represent  an  uppeV  part  of  the  same 
formation. 

It  is  to  some  points  in  the  Greology  of  the  interinediate  area  that 
the  following  observations  refer. 

The  Ferruginous  Sand  and  Sand-rock,  sometimes  ooKtic,  of  North- 
amptonshire, formerly  referred  to  the  Inferior  OoliSe,  'but  subse- 
quently called  the  "Northampton  Sands,"  and  referred  to  the 
Stonesfield  Slate  (Great  Oolite), immediately  overlies  the  Upp^'  Lias 
Clay,  and  vary  in  thickness  from  20  to  60  feet. 

This  rock,  presenting  nearly  similar  lithological  charactex%,\cCrid 
occnpying  the  same  stratigraphical  position/  may  be  traced  mOi^d.or 
less  continuously  over  the  whole  district  through  which  the  Nen  mid 
Welland  flow.  It  is  this  rock  which  is  now  so  largely  explored  ih 
many  localities  of  the  district  for  the  extraction  of  iron- ore.  It  pre- 
sents, however,  some  well  marked  zones  (especially  near  North- 
ampton) which  differ  in  the  amount  of  iron  they  contain,  as  well  as 
in  the  abundance  of  their  fossil  remains. 

In  the  neighbourhood  of  Northampton  this  rock,  reposing  on  the 
Lias,  is  overlain  by  Sand,  Sandstones,  and  clay,  containing  fragmentary 
plant-remains,  which  are  again  covered  by  a  considerable  thickness 
of  hard  and  soft  limestones,  rich  in  fossils,  mostly  belonging  to  the 
Great  Oolite,  as  may  be  seen  in  tracing  a  section  from  the  lower  part 
of  Xortharapton,  in  an  ascending  series,  by  Kingsthorpe,  to  the 
quarries  on  the  Moulton-road,  near  to  which  a  sliaft  was  sunk, 
through  the  Lias,  to  a  considerable  depth,  in  search  of  Coal.  A 
similar  sequence  is  also  seen  in  ascending  from  the  Canal,  near  the 
Railway  Station  at  Blisworth,  to  the  quarries  in  the  Oolite  above  the 
village,  which,  as  on  the  opposite  side  of  the  valley,  is  covered  by 
Drift  claj'.  Amongst  the  fossils  of  the  Red  Rock  may  bo  enume- 
rated:— Tancredia  axiniformis,  Isocardia  cordata,  Trigoma  v —  costata, 
Queiistedtia  laevigata  f  Hinnites  velatusj  H.  abjectuSy  Ter.  trilineata, 
Echinobrisifus  clunicularis,  Hyboclypua  agarinformis,  Pygaster  semisul- 
catns,  Cardium  Huckmanni,  Pecten  personaius,  Ceromya  Bajoct'aua, 
Cypricardia  acutangula,  D'Orb.  Macrodon  Uirsonensisy  Pecten  de- 
missus,  P,  personatus,  Ostrea  Marshii?  Lima  bellulay  L.  punctata,  L, 
pectiniformis,  Astarte  elegans,  Trigoma  Phillipsi,  T.  costaia,  Pliola- 
domya  fidicnla,  P.  Heraulti,  Gresslya  abducta,  Chemnitzia  vittata, 
Nerincca  cingenda,  Am.  bifrons?  Am.  cormgatus,  BelemniteSf  A^au/i/i/s, 
all  of  which  aro  characteristic  of  the  Inferior  Oolite.  Some  of 
these  fossils  are  found  in  the  same  rock  at  Cranford  and  Woodford 
near  Thrapstone,  and  other  localities  in  this  district. 

Thus  it  appears  that  this  rock,  so  persistent  in  character  and  fossil 
contents  over  a  large  area,  should  be  assigned  to  the  position  in 
which  it  was  originally  placed — as  described  in  Conybeare  and 
Phillips,*  and  later  by  Dr.  Oscar  Fraas,^  who  remarks,  under  his 
section  "  Lower  Brown  Jura,"  that,  "  to  the  north  of  Bath,  Sand- 
stones re-appear  in  part  as  great  local  formations,  as  at  Northampton 

»  Outlines  of  Geology,  England  and  Wales,  1821,  p.  218. 

'  On  the  Comparison  of  the  German  Jura  with  that  of  France  and  England. 
Sec  Qoart,  Joum.  Geol.  Soc.  vol.  Tii.  1851,  TranslationSf  p.  58. 
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and  Cheltenliam^  whidh  are  known  as  Inferior  Oolite.  These  forma- 
tions change  fr()m  the  coarsely  Oolitic  character,  through  all  shades, 
to  the  finest  -sand,  sometimes  brown  and  ferruginous,  sometimes 
white,  with^ellbw  bands  (Arbury  Hill),  ^mmontfes  HLwchizowB  is 
certainly  weirding,  but  Pecten  peraonatiiSf  Clypeus  nnuatua,  PholO' 
domya  obtusa,  and  others  are  chiefly  fotmd." 

Oppel  refers  these  beds  to  the  same  period,^  and  Dr.  Lyoett^  also. 

In  \he  Northampton  area  the  White  Oolites  overlying  the  ferru- 
ginous'bed  do  not  appear  to  contain,  in  their  lower  beds,  many 
fortiks  of  Mollusca  belonging  to  the  Inferior  Oolite,  as  do  those 
'limestones  to  which  we  shall  presently  allude  in  the  neighbourhood 
of*  Stamford.  Species  of  A  starte,  NerincBa,  and  Trigania,  are  found, 
and  in  the  upper  beds  PholadomycB  abundantly  occur,  frequently 
occupying  the  position  in  which  Uiey  originally  lived,  as  may  be 
well  seen  in  the  quarries  on  the  Moulton-road. 

A  somewhat  similar  arrangement  of  the  same  rocks  may  be  found 
in  ascending  from  the  Wellingborough  Station  to  Wollaston,  where, 
however,  beds  equivalent  to  the  Forest  Marble  occur,  TerehrcUula 
digona  being  found  in  tolerable  abundance,  associated  with  other 
Great  Oolite  forms. 

The  next  point  for  consideration  is  the  position  of  the  CoUyweston 
Slates,  which  have  been  extensively  worked  in  the  neighbourhood  of 
Stamford,  since  the  time  of  Henry  YII.  Quarries  may  be  seen  at 
Wittering,  CoUyweston,  Easton,  Dene,  and  Kirby. 

The  geological  position  of  these  slaty  rocks  can  therefore  be 
clearly  seen  in  many  localities. 

Thus,  in  the  Valley  of  the  Welland  as  of  the  Nen,  the  ferruginous 
Sand-rock  before  noticed  overlies  the  Lias,  and  is  covered  by  sand 
and  concretionary  calcareous  Sandstones,  which  split  horizontally 
after  exposure,  thus  forming  the  so-called  CoUyweston  Slates. 

Overlying  these  are  a  series  of  cream-coloured  marly  limestones, 
as  well  as  Oolitic  rag-stones  of  some  thickness,  as  seen  in  ^e  quarries 
near  Stamford,  where  they  yield  the  so-called  "  Stamford  marble," 
also  at  Bamack,  Casterton,  Geeston,  Ketton,  and  CoUyweston,  whilst 
further  west  at  Morcot,  similar  compact  Hmestones  overHe  slaty 
rock  containing  Lingtda,  It  is  these  Lower  Limestones  which  con- 
tain a  series  or  group  of  Mollusca,  which  are  considered  in  part 
to  be  characteristic  of  the  Inferior  Oolite,  associated  with  similar 
species  of  Cycads  and  Ferns  (Pecopteris  polypodioidea),  as  occur  in 
the  Oolitic  shales  of  Yorkshire,  whilst  the  Upper  White  Limestones 
include  a  fauna  in  which  those  forms  are  more  rare. 

In  some  quarries,  as  near  Eetton,  a  line  of  separation  is  marked 
in  the  OoUtic  rocks  by  definite  perforations  caused  by  Lithodomi, 
which  clearly  indicate  a  period  of  arrested  deposition  in  this  old  sea- 
bed, during  which  these  moUusks  lived  and  inhabited  the  surface  of 
the  subjacent  rock,  already  partly  consolidated. 

It  is  above  these  upper  beds  that  the  laminated  Clays  and  Shales 

containing  plants,  with  one  or  two  species  of  Oyrena,  showing  tiieir 

probable  fluvio-marine  condition,   occur,  as   seen  at   Eetton   and 

^  See  Die  Jura-Formationen,  1866-58,  p.  867.        '  The  Cotteewold  Hills,  p.  78. 
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Casterton,  near  Stamford,  and  in  the  Essendine  and  Danes  Hill 
Catting  of  the  Great  Northern  Railway.* 

The  similarity  in  position  of  the  ferruginous  rock,  between  the 
Lias  and  White  Oolites,  is  seen  in  the  Spittlegate  Cutting,  and  to 
tiie  south  of  it  at  Ponton,  in  the  same  railway ;  also  in  the  neigh- 
bourhood of  Lincoln,  where  the  Lias,  which  occurs  in  the  Valley  of 
the  Witham,  is  overlain  by  the  ferruginous  bed,  which,  in  its  turn, 
is  covered  by  compact  white  Oolitic  limestones,  yielding  durable 
stone  for  buUding  purposes'  (the  "  Silver-bed"  and  Roestone-bed), 
and  containing  Mollusca  of  Liferior  Oolite  age,  as  Ceromya  BajoH- 
asia  and  other  species. 

Further  north,  as  well  known  to  Professor  Phillips,  the  ferrugi- 
nous beds  at  Brough,  on  the  Humber,  containing  numerous  Bhyn- 
ekoneUa  spinosa,  and  other  shells,  are  followed  in  that  area  by  beds 
known  as  the  Cave  Oolite,  which  is  the  equivalent  of  the  limestones 
of  Whitwell  and  Weston. 

Fossils  of  the  Lower  White  Limestones  of  Morcot,  Stamford, 
Denton,  etc. : 

Natiea  dncta,  Phil.  NeriruBa  cingenda,  Phil.  N.  trtplicata,  Br. 
Lueina  Wrightii,  Op.  L,  despecta,  Phil.  Ceromya  Bajodaiuky  D'Orb. 
Pholadomya  fidicida,  Sow.  Hinnites  ahjectits,  Phil.  Gervtllia  HarU 
mannif  =  G.  radians,  Lye.  Lima  Pontonis,  Lye.  Z.  bellula,  Lya 
i.  carditformiSf  Sow.  Macrodon  Hirsonensta,  D*Arch.  Trigonia  FliiU 
Upsi,  Lye.  T,  hemispherica,  Lye.  Tancredia  axiniformia,  Phil.  Jwo- 
ceramus  ohliqutiSy  Lye.  Astarie  elegans^  Sow.  A.  intnma,  Phil.  Pecten 
pumilus,  Lam.  CuculloBa  cancellata,  Phil.  Oatrea  suhifera,  Phil.  Go- 
niomya  v —  acripta,  Sow. — Pygaster  aemiaulcatjia,  Phil.  Hyboclypua 
agartci/ormisy  Forbes.  Stomechinua  germinana,  Phil.  Echinua  perlatus, 
Desm.  Paeudodiadema  depreaaumy  Ag.  Echtnopaia  rotata. — Pecopterta 
polypodioideay  Pterophyllum  comptum,  Palceozamia  pecten. 

Fossils  of  the  Colly  weston  Slates  : 

Pecten  pumiluay  Lam.  (P.peraonatua,  Ziet.)  Avicula  elegana,  Munst. 
A.  Braamburienaia,  Phil.  Einnitea  velatuSy  Goldf.  Gervillia  acuta,  Sow. 
Pinna  cuneata.  Sow.  Modiola  Sowerhyana,  D'Orb.  Aatarte  excavaia. 
Sow.  Trigonia  coatata,  Sow.  T.  comp/a,  Lye.  Cucidloca  cancellata,  Ph. 
Pholadomya  fidicula.  Sow.  Ceromya  Bajociana,  D'Orb.  Cardinm  Buck- 
mani,  Lye?  Lucina  Wrightii,  Op.  Goniomya  literata.  Sow.  Ilomomya 
crasainacula,  Lye.  ?  Lingtda  Beanii,  Phil.  Perna  rugoaa,  Goldf. — 
Pterocera  Bentleyi,  Lye.  Alaria  Phillipai,  D'Orb. 

Brief  and  imperfect  as  is  this  notice,  I  think  that  the  facts  pre- 
viously stated  suggest  that  the  position  of  certain  parts  of  the  Lower 
Oolites  should  be  reconsidered,  and  that  attention  should  be  drawn 
to  the  following  points. 

1.  That  the  red  or  ferruginous  rock,  immediately  overlying  the 
Lias,  and  extending  over  tie  district  watered  by  the  Nen  and  the 

*  Morris,  Qaart.  Joam.  Geol.  Soc,  ix.  p.  330. 

2  W.  Bedford,  Account  of  the  Strata  of  Lincoln,  Mag.  Nat.  Hist.  1839,  p.  663. 
The  Cathedral  is  built  of  the  »•  silver- bed  "  and  of  the  beds  below  it ;  the  Boestone 
was  used  for  the  construction  of  Newport  Arch,  built  by  the  Eomans. 
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Welland,  belong,  by  its  fossils,  to  the  Inferior  Oolite,  and,  probably, 
represents  in  time  part  of  the  "  Dogger  beds"  of  Yorkshire. 

2.  Tliat  the  Sands  and  concretionary  calcareous  Sandstones  known 
as  the  Colly  weston  and  Wittering  slates,  as  well  as  a  part,  if  not  all, 
of  the  overlying  Oolite  (Ponton,  Corby,  Stamford,  Bamack,  Morcot,) 
also  belong,  by  their  fossils,  to  a  higher  zone  of  the  Inferior  Oolite,  and 
may  be  the  equi\^lcnt  in  time  of  the  beds  overlying  the  Dogger. 

3.  That  the  Upper  White  Limestones  and  Shales,  over  certain 
parts  of  the  area  of  Northamptonshire,  are  the  representatives  of  the 
Great  Oolite. 

4.  That  in  the  Upper  and  Lower  Oolites  of  Lincolnshire,  above  the 
red  rock,  there  are  very  few  Cephalopoda j  and  that  the  lower  zone 
is  marked  by  the  pre\^ence  of  Nerinma,  Aatarte,  Tancredia,  Queu" 
siedtia,  Trigonia,  Cardium,  Cuadhea,  Alaria,  and  a  large  Naiica,  as- 
sociated with  fragments  of  Fterophyllum  and  other  Cycads,  and 
Pecopterts  polypodiodeSy  a  species  largely  represented  in  the  Oolitic 
Shales  of  Yorkshire.  They  have  been  placed  provisionally  upon  the 
horizon  of  the  Great  Oolite,  but  their  fauna  would  seem  re^er  to 
connect  them  with  the  Inferior  Oolite,^  Lycott. 

.  5.  That  from  the  general  fossil  contents  of  these  beds,  they  pre- 
sent characters  intermediate  to  the  more  truly  marine  conditions  of 
the  south-western  or  Gloucestershire  area,  and  the  Fluvio-marine 
and  Terrestial  deposits  of  Yorkshire. 

6.  That  the  Colly  weston  slates  contain  chiefly  a  moUuscan  faoies, 
while  those  at  Stonesfleld  comprise  a  rich  and  varied  fauna  of  shells, 
Crustacea,  insects,  fishes,  reptiles,  mammals,  and  many  plants. 

The  following  are  some  of  the  localities  where  sections  may  be 
observed  and  fossils  obtained,  in  illustration  of  the  preceding 
remarks : — 

Ist.  Southern  Area. — Pits  around  Blisworth,  where  the  Lias,  Bed 
Rock,  and  Oolites  may  be  seen. 

The  quarries  around  Northampton,  and  northwards  at  Eingsthoipe, 
Moulton  Eoad,  and  at  Duston,  beyond  Dallington. 

The  pits  around  Wollaston  where  the  Upper  Oolite  with  T,  digona 
may  bo  seen. 

Higham  Ferrars,  Raunds,  Stanwick,  and  Oundle,  (where  Ophuh- 
derma  Grieshachii  was  found. 

The  sections  near  Wellingboro',  Kettering,  Finedon,  etc. 

The  quarries  around  Wansford,  where  Dr.  Fitton  mentions  that 
the  fern  referred  by  Lindley  and  Hutton  to  Lonchopteris  Mantelli, 
was  found,  from  which  it  was  inferred  that  traces  of  the  Wealden 
occmred  in  Northampton.^ 

2.  Northern  Area, — The  pits  around  Stamford,  Casterton,  and 
Eetton.  The  quarries  at  CoUyweston  and  Easton,  and  further  west 
at  Morcot  and  Luffenham. 

Unfortunately  the  collection  made  by  me,  which  would  have 
afforded  incontrovertible  palseontological  evidence  of  the  beds  in  this 

1  See  a  paper  by  Mr.  Horton  in  the  Qeologist,  toL  iii,  p.  249. 

2  Fitton,  Geol.  Trans.,  vol.  ir.  p.  309,  bat  corrected  at,  p.  383*,  and  also  in  Geol. 
Jour.,  Tol.  zi.  p.  337. 
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district,  is  now  in  great  measare  dispersed,  but  the  re-consideration 
of  the  sections  made  at  that  time  in  traversing  the  district,  suggest 
the  position  assigned  in  this  paper  to  the  ferruginous  Oolite  and  the 
CoUyweston  slates. 

Some  of  these  observations,  which  I  now  recall  with  so  much 
pleasure,  were  made  in  company  with  Captain  L.  L.  B.  Ibbetson, 
F.G.S.,  Mr.  J.  Bentley,  Mr.  Samuel  Sharp,  F.S.A.,  F.G.S.,*  M. 
Triger,  and  the  late  Dr.  Oppel,  who  has  embodied  part  of  his  obser- 
vations in  his  great  work  on  the  Jura  formation. 


in. — On    thi    Relations    between    the   Skiddaw   Slates    and 
THE  Gbeen  Slates  and  Pobphybies  of  tue  Lake-distbict. 

By  Henkt  Allbtvb  Nichot^bon,  D.Sc,  M.B.,  F.G.S. 

THE  Skiddaw  Slates,  or  Lowest  Silurian  Rocks  of  the  Lake- 
district,  are  succeeded  upwards  by  a  great  series  of  ashes  with 
interbedded  traps  and  porphyries,  to  which  the  name  of  "  Green 
Slates  and  Porphyries  "  has  been  applied,  and  it  has  always  been 
believed  that  the  relations  between  the  two  were  those  of  perfect 
conformity.  As  early,  however,  as  the  year  1867  I  was  led,  from 
certain  phenomena  which  I  had  observed,  to  express  the  opinion 
that  "  whether  the  Green  Slates  are  really  conformablo  with  the 
Skiddaw  Slates  is  a  question  which  admits  of  doubt,  though  data 
are  wanting  to  arrive  at  a  definite  conelusion."  (Geology  of  Cum- 
berland and  Westmoreland,  p.  33.)  In  the  beginning  of  November, 
18G8,  I  discovered  wliat  seemed  to  bo  a  marked  want  of  conformity 
between  the  Skiddaw  Slates  and  the  Green  Slates,  the  localities 
where  this  occurred  being  the  eastern  side  of  the  nioutli  of  the  vale 
of  St.  John,  the  west  side  of  Derwentwater  (near  Lovvdore).  and  the 
mouth  of  Borrowdalo.  As  these  phenomena  had  not  been  previously 
noticed  by  any  fonnor  observer,  and  as  they  appeared  to  me  to  be  of 
considerable  importance,  I  have  made  a  systematic  investigation  of 
the  subject,  and  have  arrived  at  the  following  results. 

Beginning  with  the  main  area  of  the  Skiddaw  Slates,  in  the 
north-western  portion  of  the  Lake-district,  the  upward  boundary  of 
the  slates  can  be  traced  to  the  south  of  the  area  from  Troiitbcck  on 
the  north-east  to  near  Egremont  on  the  north-west,  a  distance  of 
more  than  twenty-five  miles.  Along  this  line  the  relations  between 
the  Skiddaw  Slates  and  the  overlying  Green  Slates  are  as  follows : 

In  the  course  of  Troutbeck  Beck,  close  to  the  little  village  of 
Troutbeck,  the  upper,  soft,  and  shaly  beds  of  the  Skiddaw  Slates 
are  seen  on  tlio  western  side  of  the  stream,  dipping  S.S.E.  at  Go°. 
These  are  overlaid  in  the  eastern  bank  of  the  river,  by  the  basement 
beds  of  the  Green  Slate  Series,  consisting  hero  of  cleaved  felspathic 
ashes,  dipping  S.S.E.  at  50°.  About  three-quarters  of  a  mile 
further  up  the  river  the  upper  bed  of  the  Skiddaw  Slates  are  again 

*  It  is  interesting  to  record  that  Mr.  Sharp  has,  during  many  years,  collected 
largely  both  in  the  neighbourhood  of  Stamford  and  Northampton  from  these  beds,  and 
has  thus  enlarged  our  knowledge  of  the  Oolitic  fauna  of  this  district. 
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seen,  dipping  S.S.E.  at  55^,  and  shortly  succeeded  by  a  felspathic 
trap,  the  inclination  of  which  could  not  be  determined.  Proceeding 
westwards,  no  sections  are  obtainable  till  Mosedale  Beck  is  reached 
at  a  distance  of  about  a  mile  and  a  half.  Here  the  shaly,  upper 
beds  of  the  Skiddaw  Slates  are  seen  just  below  the  road  £n>m 
Matterdale  to  Threlkcld,  dipping  N.N.E.  at  55° ;  and  surmounted 
by  tlie  massive  trap  which  forms  Wolf  Crags.  For  a  short  distance 
to  the  west  of  Mosedale  Beck  the  Skiddaw  Slates  are  separated  from 
the  lowest  trap  of  the  Green  Slates  by  a  boss  of  intrusive  felstone 
derived  from  tlie  syenite  of  the  vale  of  St.  John.  The  two  shortly 
come  together  again,  and  are  seen  in  a  ravine  in  one  of  the  eastern 
spurs  of  Clough  Head,  where  the  dip  of  the  Skiddaw  Slates  is  from 
46°  to  00°  to  the  S.S.E.  All  along  the  flanks  of  Clough  Head  the 
upper  beds  of  the  Skiddaw  Slates  can  be  traced  at  a  considerable 
elevation,  and  overlaid  by  the  felspathic  trap  before-mentioned.  In 
many  places  they  are  a  good  deal  disturbed,  and  are  often  indurated 
and  penetrated  by  small  veins  of  quartz,  but  the  dip  is  mostly  to 
the  S.S.E.  at  angles  of  from  30°  to  60°.  In  the  ravine  which  leads 
from  Threlkeld  Common  to  Lowthwaite  in  the  vale  of  St.  John,  the 
Skiddaw  Slates  are  seen  near  the  top  of  the  ascent,  dipping  S.S.E. 
at  55°.  They  appear  to  be  continued  underneath  Wanthwaite  Crag, 
nearly  as  far  as  Lowthwaite,  the  same  felspathic  trap  appearing  to 
rest  upon  their  upturned  edges  for  the  whole  distance ;  but  this  is 
perhaps  due  to  faulting,  as  the  country  is  a  good  deal  disturbed,  and 
there  is  no  clear  section. 

On  the  opposite  side  of  the  vale  of  St.  John  (i.e.,  the  western 
side),  an  intrusive  syenite  intervenes  between  the  Skiddaw  Slates 
and  Green  Slates.  There  is  still,  however,  evidence  of  a  want  of 
conformity.  Thus  all  along  the  flanks  of  Naddle  Fell  a  succession 
of  bedded  traps  and  greenstones,  with  intercalated  thin  bands  of 
ashes,  is  exceedingly  well  displayed,  forming  a  series  of  oblique 
terraces,  which  dip  S.S.E.  at  about  30°.  The  angle  of  dip,  there- 
fore, of  the  lower  part  of  the  Green  Slate  Series  is  very  markedly 
lower  than  the  dip  of  the  Skiddaw  Slates  on  the  opposite  side  of  the 
valley,  and  indeed  in  almost  all  localities,  since  this  is  usually 
between  46°  and  65°.  The  same  low  inclination  of  the  Green  Slate 
Series  is  equally  well  exhibited  in  the  parallel  valley  of  Naddle 
Beck,  in  the  northern  end  of  Castlerigg  Fell.  Between  the  vale  of 
St  John,  however,  and  the  town  of  Keswick,  the  upward  termina- 
tion of  the  Skiddaw  Slates  is  not  seen,  as  the  country  is  thickly 
covered  with  drift. 

In  the  bed  of  the  Greta,  in  Keswick,  the  Skiddaw  Slates  are  seen 
dipping  southward  at  high  angles,  and  succeeded  to  the  south  by 
the  greenstone  of  Castle  Head,  a  little  wooded  hill  close  to  the 
town.  On  the  western  side  of  Derwentwater  the  junction  between 
the  two  formations  can  be  traced  about  half  a  mile  to  the  south 
of  Portingscale.  Thus  the  wooded  hill,  called  Fawe  Park,  is  com- 
posed of  the  upper  beds  of  the  Skiddaw  Slates,  dipping  S.S.E.  at 
from  40°  to  60°.  These  are  succeeded  at  Rosetrees  by  a  felspathic 
trap,  immediately  succeeded  to  the  south  by  the  Skiddaw  Slatei 
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again.  The  trap  can  be  traced  along  the  strike  for  some  two  or 
three  hundred  yards,  but  no  trace  of  it  appears  on  the  side  of 
Swinside,  a  little  to  the  west  of  Bosetrees.  These  phenomena  are 
caused  by  the  existence  of  an  enormous  KN.K,  and  W.S.W.  fault, 
whereby  almost  the  whole — if  not  the  whole — of  the  Skiddaw  Slates 
are  repeated  to  the  south  of  this  point.  The  existence  of  this  fault  was 
determined  by  me  in  November,  1868,  and  I  made  out  at  that  time 
that  the  upper  boundary  of  the  Skiddaw  Slates,  instead  of  running, 
aa  formerly  supposed,  up  the  vale  of  Newlands  to  the  foot  of 
Buttermere,  was  really  to  be  found  some  three  miles  to  the  south  of 
this  line,  passing  by  Lowdore,  High  Lowdore,  Grange,  and  the 
Hollows,  in  a  south-west  direction  towards  the  head  of  Buttermere. 
These  facta  will  be  rendered  easily  intelligible  by  the  accompanying 
section*' 


Faolt. 


Fig.  1.  Section  from  Portingacale,  along  the  west  side  of  Derwentwster,  to  Castle  Crag  in 
Borrowdale.    Length  of  section  fiTe  miles. 

a.  Skiddaw  Slates. 

b.  Felspathic  trap,  forming  the  base  of  the  Green  Slate  Series. 

c.  CleaTed  Breccias  and  felspathic  ashes  (Green  Slates). 

Proceeding  now  to  the  east  side  of  Derwentwater,  the  Skiddaw 
Slates  are  seen  at  various  points  between  Lowdore  and  Grange. 
They  form  the  lower  portion  of  the  ledge  over  which  Watondlath 
Beck  falls  to  form  the  celebrated  cascade  of  Lowdore,  the  upper 
portion  of  the  ledge  being  formed  by  the  felspathic  trap,  which 
constitutes  the  base  of  the  Green  Slates.  They  are  well  exhibited, 
also,  in  a  field  about  half  way  between  High  Lowdore  and  the 
village  of  Grange.  They  possess  here  all  their  usual  character,  and 
dip  E.S.E.  at  60®.  They  form  a  number  of  ice-worn  bosses  on  both 
sides  of  the  road,  and  they  are  immediately  succeeded  by  a  fels- 
pathic trap  of  a  dark-green  colour,  compact,  and  fine-grained,  which 
forms  the  northern  end  of  Grange  Fell.  The  dip  of  this  trap  could 
not  be  accurately  determined,  but  its  apparent  inclination  is  small. 
Crossing  to  the  western  side  of  the  valley  of  Borrowdale,  the  junction 
between  the  Skiddaw  Slates  and  the  Green  Slate  Series  is  very  well  seen 
near  a  farmhouse  called  the  Hollows,  about  three-quarters  of  a  mile 

*  The  further  continuation  of  the  Newland's  Valley  fault  to  th«  ea«t  is  stopped 
by  a  north  and  south  fault  which  must  occupy  the  line  of  Borrowdale  and  Derwent- 
water. Westwards  it  appears  to  be  cut  off  by  the  great  mass  of  intrusive  fclstone- 
porphyry  which  forms  the  group  of  mountains  between  Buttermere  and  Enncrdale, 
snd  of  which  Red  Pike,  High  Stile,  and  High  Crag,  are  amongst  the  more  striking 
elcTitioDa. 
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Bouth  of  Manesty.  Here  the  Skiddaw  Slates  are  seen  dipping  S.S.E. 
at  50^,  and  are  surmounted  by  the  same  felspathic  trap,  seen  near 
Grange.  There  is  no  apparent  disturbance  of  the  strata  at  the  line 
of  contact,  but  the  beds  immediately  beneath  the  trap  are  of  a  light 
greyish  brown  colour,  and  do  not  present  the  ordinary  appearance  of 
Skiddaw  Slate.  Tliis  lowest  trap  is  overlain  by  a  great  series  of 
cleaved  felspathic  ashes  and  breccias,  the  whole,  when  seen  on  a 
large  scale,  dipping  S.S.E.  at  a  low  angle  (probably  about  25®  to  30®). 
These  ashes  and  breccias  have  been  largely  worked  for  slate  in  Gk)at 
Crag  and  Castle  Crag,  and  in  the  neighbourhood  of  the  Bowder 
Stone.  The  dip  of  the  cleavage  does  not  differ  from  that  of  the 
bedding,  except  in  amount,  and  is  S.S.E.  at  from  80°  to  90®. 

Two  points  are  observable  here,  one  regarding  the  stratigraphical 
position  of  the  highest  beds  of  the  Skiddaw  Slates  which  are  seen  in 
this  section,  the  other  relating  to  the  composition  of  the  breccias  in 
the  Green  Slates.  As  regards  the  first,  the  beds  upon  which  the 
lowest  trap  rests  arc  not  by  any  moans  so  soft  and  shaly  as  are  the 
upper  beds  of  the  Skiddaw  Slates.  They  much  more  resemble  the 
lower  beds,  being  usually  hard  and  flaggy,  and  this  continues  to  be 
the  case  as  far  as  Honister  Crag.  I  shall,  however,  afterwards 
adduce  instances  in  which  the  lowest  beds  of  the  Green  Slates  are 
more  conspicuously  and  unequivocally  superimposed  upon  the  in- 
ferior portion  of  the  Skiddaw  Slates.  As  regards  the  second  point, 
I  would  merely  ol)Scrve  that  very  many  of  the  included  fragments 
of  the  breccias  in  the  Green  Slates — both  in  this  and  in  many  other 
localities — are  extremely  similar  to  pieces  of  Skiddaw  Slate. 

From  the  Hollows  the  line  of  junction  between  the  Skiddaw 
Slates  and  Green  Slates  can  be  traced  across  Low  Scawdel  to  Castle 
Nook,  beneath  Eel  Crags,  a  little  to  the  north  of  Dale  Head,  and 
through  the  north-western  end  of  Honister  Crag.  Along  the  whole 
of  this  line  the  Skiddaw  Slates  dip  S.S.E.  at  angles  of  from  50®  to 
65®,  and  they  are  uniformly  surmounted  by  the  felspathic  trap, 
which  is  ordinarily  at  the  base  of  the  Green  Slate  Series.  In  the 
Gatescarth  valley,  on  both  sides,  those  phenomena  are  especially 
well  exhibited.  Thus,  under  Dale  Head,  the  highest  beds  of  the 
Skiddaw  Slates,  as  seen  in  this  section,  dip  S.E.  at  75®,  and  are 
directly  overlaid  by  the  same  felspathic  trap  with  overlying  slates 
and  breccias,  which  we  have  already  found  to  exist  at  the  entrance 
of  Borrowdale,  the  dip  of  the  latter  not  appearing  to  exceed  some 
30®,  or  thereabouts.  Exactly  the  same  thing  can  be  seen  in  the 
flanks  of  Honister  Crag,  the  dip  of  the  Green  Slate  Series  being 
particularly  well  displayed  here,  especially  when  viewed  from  the 
opposite  side  of  the  valley. 

{To  he  continued). 
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rV. — SUGGSSTIONS  ABOUT  DENUDATION. 
Bj  6.  Henbt  EiNAHAir,  M.R.I.A.,  F.R.G.S.I.,  etc. 

DENUDATION  has  been  divided  into  only  two  kinds  —  viz., 
SubcBrial  and  Marine ;  nevertheless,  naturally  there  seem  to 
be  three  marked  denuding  forces — I.  Suboerial  or  Atmospheric ;  11. 
Marine  ;  and,  III.  GladaV 

Marine  denudation  has  so  often  been  described,  and  by  such  com- 
petent writers,  that  little  has  to  be  said  about  it  However,  it  may 
be  mentioned  that  it  seems  rarely,  if  at  all,  to  act  except  on  shore 
lines,  and  in  such  places  generally  above  low-water-mark.  Some 
writers  seem  to  consider  that  its  normal  work  is  to  cut  **  Marine 
plains ;"  nevertheless,  this  seems  to  be  the  exception,  not  the  rule. 
It  might  possibly  happen,  if  the  sea  was  acting  on  a  homogeneous 
rock,  but  when  it  is  considered  that  rocks  in  general  are  rarely 
homogeneous  or,  as  is  often  the  case,  many  different  varieties  are 
interstratified,  it  is  not  surprising  that  off  so  many  coasts  are  islands 
and  sea-rocks.  These  are  the  remains  of  compact  portions  of  a  rock 
or  tracts  of  rock  or  hard  beds  which  the  sea  in  its  advance  left  on 
account  of  their  firm  nature,  while  it  carried  away  their  frail  asso- 
ciates. Chalk  apparently  ought  to  be  one  of  the  most  homogeneous 
substances  in  nature ;  and  if  marine  action  usually  planes  the  ground 
evenly  away,  in  Chalk  it  might  be  expected  to  cut  a  ''  marine  plain." 
Nevertheless,  the  coast-lino  of  a  Chalk  country  is  usually  irrepjular, 
and  lying  off  it  are  islands  and  rocks.  If  the  sea  acts  on  horizontal 
or  nearly  horizontal  strata,  naturally  it  should  cut  a  plain,  except 
where  dykes  of  intrusive  or  other  rocks  occur,  when  ])()rtions  of  tho 
horizontal  strata  may  be  protected  and  thus  form  islands,  which  sub- 
sequently, after  tbe  land  rose,  would  appear  as  hills.  When  the  sea 
hafi  retreated  and  a  plain  is  left,  may  not  this  bo  as  much  duo  to 
atmosi)heric  as  marine  denudation  ?  for  rain  and  rivers  supj^ly  tho 
materials  to  fill  up  the  irregularities  in  tho  sea-bottom. 

Glacial  denudation^  seemingly,  ought  to  be  considered  a  different 

*  Although  suharial  or  atmospJuric  denudation  arc  the  received  names  for  the  first 
cbuw  of  denudation,  yet  neither  seems  unobjectionable  ;  for,  strictly  sptMiking,  all  daiu- 
daiion  is  suhcerial  and  all  in  canned  by  atmospheric  iriJlncuctSy  as  all  niecliauical  denu- 
dation, without  these  influences,  would  be  nil.  Ditt'erence  of  tenii)erature  causes  the 
wind,  the  oceanic  currents,  and  the  glaciers,  also  the  evaporation  tliat  eventually  forms 
the  rain  and  rivers.  "When  it  is  said  '*  Ice  is  one  of  the  subierial  ai^ents,"  tho  state- 
ment is  quite  correct ;  but  if  "  SubaTialists"  claim  its  action,  tlivy  ou^^ht  also  to  claim 
marine  denudation  ;  for,  without  the  atmospheric  influences,  there  wt>uld  be  no  oceanic 
currents,  no  tidal  currents,  no  storms — in  fact,  no  denuding  action  at  all.  On  the 
other  hand,  "  Marinists"  might  claim  all  work  done  by  rain  and  rivers,  as  they  were 
originally  sea  water,  which,  previous  to  leaving,  had  taken  '*  a  return  ticket"  to  go 
by  the  atmospheric  way  and  c<»me  back  by  the  river. 

In  the  flnst  of  the  above  divisions  (Subx^rial  or  Atmospheric  denudation)  is  included 
all  the  u-orh  done  by  the  chemical  action  of  the  atmosphere  and  the  tmchanical  tvork  by 
rain  and  rivrrs.  This  seems  to  have  been  the  original  doctrine  of  the  "  Sub- 
scrialists,"  altliou?h  of  late  they  would  wish  to  include  all  glacial  work.  Seemingly 
a  less  objectionable  name  than  either  Sub;erial  or  Atniosplirric  would  be  chemical 
demtdation^  but,  perhaps,  a  better  still  would  be  Chemico-Jluvial  denudation^  as  this 
latter  term  would  include  not  only  the  chemical  action  due  to  Atmospheric  in- 
flaeuces,  but  also  the  mechaiiical  work  done  by  rain  and  rivers. 
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action  to  SubcBrial  (Chemico-fluvial),  as  these  two  forces  work  so  dif- 
ferently. A  glacier  has  been  said  to  belong  to  the  chemioo-fluYial 
agencies,  as  "  it  is  only  a  frozen  river ; ''  but  compare  the  work 
a  glacier  and  its  tributaries  can  do  with  that  of  a  river  and  its 
tributaries.  The  tributaries  of  the  first  are  beds  of  snow  and  ice, 
while  those  of  the  latter  are  all  the  chemico-fluvial  forces  com- 
bined ;  the  glacier  and  its  tributaries  works  altogether  by  mechani- 
cal action,  being  confined  to  planing  and  triturating  rock,  except 
when  it  does  a  little  quarrying  by  tearing  off  masses  of  rock ;  while 
the  chemico-fluvial  denudation  is  due  to  chemical  and  mechanical 
action  combined,  moreover,  the  latter  is  quite  different  to  that 
exercised  by  ice,  for  it  is  principally  carrying  away  materials 
loosened  by  chemical  action;  the  only  trituration  it  accomplishes 
being  that  done  in  river-rapids  and  mountain  torrents ;  but  it  does 
not  appear  capable  of  planing  down  a  rock ;  and  ice,  as  icebergs,  may 
possibly  be  able  to  denude  the  sea  bottom  on  which  none  of  the 
other  forces  can  act.  Many  rocks,  such  as  dolerite,  diorite,  diabase, 
granite,  some  limestones,  etc.,  are  physically  hard,  while  they  are 
chemically  soft ;  others,  such  as  slates,  schists,  clays,  etc.,  are  phy- 
sically soft  while  they  are  very  little  susceptible  of  chemical  decom- 
position. The  former,  therefore,  are  easily  denuded  by  the  chemico- 
fluvial  agents,  and  the  latter  resist  them ;  also  while  a  planing  action, 
such  as  that  exercised  by  ice,  would  be  resisted  by  physically  hard 
rocks,  it  could  easily  excavate  and  cut  away  the  soft  ones ;  and  are  not 
these  the  results  found  in  nature  ?  In  an  ice — "  dressed,  planed,  and 
and  etched" — country,  all  the  physically  hard  rocks  have  formed 
features  from  a  few  feet  in  height  to  hundreds  or  more ;  but  since 
the  ice  has  disappeared  the  chemical  agencies  have  had  their  sway, 
and  these  rocks  are  now  weathering  fast ;  while  the  chemically  hard 
but  physically  soft  rocks — those  that  imder  the  old  regime  suffered 
most — are  now  almost  perfectly  unmolested. 

It  has  been  stated  "  tliat  glaciers  can  do  very  little  work  in  exca- 
vating their  valleys."  This  may,  possibly,  be  the  case ;  but  if  we 
look  at  the  rivers  always  flowing  from  them — ever  turbid  and  white 
with  the  silt  formed  by  the  trituration  of  the  blocks  and  fragments  of 
rock  in  the  ice  grinding  against  one  another,  and  the  sides  and  bottoms 
of  the  valleys — we  may  be  excused  for  not  putting  implicit  faith  in 
the  assertion.*  Moreover,  this  work  is  never  ending  from  one  year's 
beginning  to  another  year's  beginning,  as  long  as  the  glacier  lasts ; 
while  fluvial  action  only  exists  in  full  force  during  part  of  the  year ; 
however,  it  must  be  allowed  its  accomplice,  chemical  action,  is 
always  at  work. 

The  chemico-fluvial  agents  are  undoubtedly  the  most  universal 
performers  in  the  great  work  of  denudation,  as  they  are  auxiliaries  to 
the  other  two,  and,  when  combined,  the  work  done  is  enormous ;  but 
individually  no  one  force  seemingly  can  do  mucii  work.  With  the 
glacier  they  combine,  in  the  shape  of  wind,  frost,  etc.,  and  quarry 

*  Hayes  says  **The  ice  was  perfectly  pure    and   transparent"   (of  "Tyndall 

f  lacier '  ),  "  and  yet  out  of  its  very  heart  was  pouriu;^  the  muddy  stream  of  which 
have  made  mention." — "  The  Open  Polar  Sea."   p.  436. 
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the  blocks  in  cliffs  and  steep  mountain  sides,  from  which  they  topple 
down  on  to  the  glaciers,  afterwards  to  be  swallowed  up  in  crevasses, 
and  act  as  tools  to  triturate,  plane,  and  carve  the  sides  and  bottom  of 
the  valleys — they  also  materially  assist  the  marine  denudation,  loosen- 
ing the  diffs  and  land,  preparing  them  for  carriage  away  by  the  sea. 
Nevertheless,  here  the  sea,  in  some  way  or  another,  co-operates  with 
the  chemical  action,  for  many,  if  not  all  rocks  at  the  sea  weather 
more  freely  than  elsewhere.^ 

The  chemical  action  is  not  merely  a  surface-worker,  for  its  influ- 
ence can  be  found  at  a  considerable  distance  below  the  surface ;  but 
some  "  Subserialists  "  would  wish  it  to  be  believed  that  the  chemico  - 
fluvial  agencies  can  do  nearly  all  the  work  of  denudation,  while 
others  would  give  them  much  greater  power  than  they  possess.  It 
has  been  stated  that  the  parallel  valley  terraces,  such  as  those 
described  by  Dr.  Hooker  in  the  valleys  of  the  Himalayas,  are  due 
solely  to  chemico-fluvial  agencies,  they  having  been  cut  in  alluvium, 
which  accumulated  in  flats  behind  barriers  across  valleys ;  and  as 
the  barriers  were  cut  down  by  the  fluvial  action,  the  terraces  were 
formed.  This  theory  at  first  seems  very  plausible,  but  on  considera- 
tion it  will  be  asked:  What  formed  the  barrier?  and  is  the  drift 
behind  it  always  alluvial  ?  To  the  first  it  may  be  answered,  "  Cer- 
tainly not  chemico-fluvial  agencies,  as  they  have  no  power  to  scoop 
out  rocks  behind  a  barrier ;  "  and  to  the  second,  "  Certainly  not." 
Marine  action  might  possibly  have  formed  them,  as  we  know  that  the 
sea,  going  in  or  out  of  a  long  bay  or  fiord,  leaves  bars  in  the  narrows, 
while  it  cuts  deeps  above  them ;  however,  as  those  barriers  now 
under  consideration  are  in  mountain  valleys  and  in  the  vicinity  of 
glaciers,  and  as  it  is  known  that  ice  can  scoop  out  rocks — Is  it 
not  more  natural  to  suppose  that  these  barriers  are  the  result  of 
glacial  work  ?  The  chemico-fluvial  agents,  if  they  arc  given  time 
enough,  can  cut  through  any  barrier,  but  this  will  be  a  work  of  time 
and  most  gradually ;  and  a  gradual  lowering  of  the  water  above  the 
barrier  will  not  form  a  clifi"  but  a  slope.  To  form  a  series  of  alluvial 
flats,  and  to  cut  in  them  a  series  of  steps,  necessitates  a  sequence  of 
periods  of  rest,  while  the  flats  were  being  formed,  and  of  denudation 
for  the  steps  to  be  cut,  which  is  quite  opposed  to  any  theory  of  gradual 
chemico-fluvial  denudation.  In  the  Himalayas,  however,  the  forma- 
tion of  the  terraces  is  easily  explained,  for  Dr.  Hooker  mentions  the 
torrents  or  debacles  of  mud  and  boulders  that  suddenly  come  down 
the  slopes  of  the  hills  and  *^  dam  up  more  than  half  a  mile  of  the 
course  of  the  river  into  a  deep  lake."  A  series  of  these  debacles 
will  account  for  any  number  of  parallel  sets  of  terraces.  It  may 
now  be  stated  that  still  they  are  due  to  chemico-fluvial  agencies,  as 
the  mud  torrents  were  caused  by  those  powers.  This  is  unquestion- 
able ;  but  at  the  same  time  it  may  be  pointed  out  that  they  had  as  an 
auxiliary,  glacial  action  :  for  it  was  the  breaking  up  of  the  glaciers 
which  caused  the  debacles.^ 

J  See  short  notes  on  this  subject  by  the  writer,  Geol.  Mao.  Vol.  V.  p.  18. 
*  Capt.  Forbes,  R.N.,  in  *' Iceland,  ItsVolcanos,  etc.,"  pp.  281,  et  scquit.  mentions 
huge  debacles  caused  by  glaciers  being  loosened  and  displaced  by  volcanic  heat. 
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Other  extrome  subaeriolistfl  would  make  their  favourite  agencies  do 
an  enormous  quantity  of  work ;  and  to  prove  these  theories  they 
base  their  calcuhitions  on  the  fallacy :  "  That  all  the  surface  of  the 
ground  is  being  more  or  less  denuded."  This,  however,  is  contrazy 
to  facts.  In  tropic^il  regions  there  must  bo  an  enormous  amount  of 
denudation,  as  the  hot  winds  and  sun  parch  up  the  surface,  forming 
great  thicknesses  of  debris,  to  be  carried  away  by  the  torrents  during 
the  subsequent  rains.  Still,  even  in  those  climes,  denudation  does  not 
affect  the  whole  area,  as  miles  are  covered  with  jungle  and  forest, 
sure  protectors  of  tlie  surface.  In  alpine  and  arctic  regions  the 
everlasting  snow  and  ice  act  in  a  similar  manner,  and  it  is  question- 
able if  in  the  temperate  regions,  the  chemico-flnvial  agencies  are  able 
to  gradually  denude  even  half  tlie  surface  exposed :  for  in  damp  dis- 
tricts undoubtedly  they  naturally  would  act  more  as  preservers  than 
destroyers,  Tliis  is  well  exemplified  in  many  mountainous  mining 
districts ;  for  in  such  localities  fuel  is  often  scarce,  and  the  miners 
cut  for  firing  all  tlio  i)eaty  surface  soil  that  clothed  the  moiuitain  and 
preserved  it  from  denudation ;  consequently  the  rain  and  other 
agencies  act  upon  it  for  a  season,  cutting  the  surface  into  small 
ridges  and  hollows.  Nevertheless  this  docs  not  last  long,  as  the 
dampness  of  the  climate  soon  clothes  it  afresh  with  a  peaty  garment, 
and  thereby  effectually  preser\-es  it.  In  a  district  miners  have 
occupied  for  a  considerable  time,  all  the  different  stages  can  be 
observed.  Tlio  places  from  which  turf  has  not  yet  been  cut,  where 
there  has  been  no  denudation ;  the  newly  turf-bereft  spots,  where 
denudation  is  at  work  ;  and  the  older  turf  bogs  where  the  mountain  is 
again  covered  with  a  thin  coat  of  peat. 

A  group  of  table-topi)ed  hills,  capped  by  peat  and  bounded  by 
steep  escarpments,  are  good  illustrations,  showing  the  contrast 
between  the  destroying  and  preserving  powers  of  the  chemico- 
fluvial  agencies.  Firet  the  original  mass,  by  denudation  of  some 
kind  or  another,  would  seem  to  have  been  planed  into  a  flow- 
ing gradually  undulating  table  land  with  gently  sloping  sides. 
Subsequently,  by  one  or  other  of  the  kinds  of  denudation,  or  what 
is  more  probable,  by  two  or  more  combined,  valleys  and  ravuies 
were  cut  transvcrsing  the  table  land  in  various  directions, 
and  fonning  the  individual  hills.  "VVlien  the  chemico-fluvial 
agencies  began  to  work,  or  a  short  time  afterwards,  peat  must  have 
begun  to  grow  on  the  hill  tops  which  effectually  prevented  them 
from  being  denuded,  therefore  those  powers  could  only  act  in  the 
valleys  and  ravines,  on  the  sides  of  whieh  they  formed  steep 
slopes,  crowned  V)y  peri)endicular  escar|)ments  usually  a  few  feet 
higher  than  the  thickness  of  the  envelope  of  peat.  ITie  thickness 
under  the  peat  is  generally  the  remains  of  the  original  surface 
drift  of  the  ancient  inidulating  table  land,  and  as  the  covering  of 
peat  now  protects  its  surface,  the  chemico-fluvial  agents  work  in 
sideways,  undcnnining  the  peat,  which  consequently  topples  over 
in  largo  pieces  when  its  weight  overcomes  its  tenacity.  Thus, 
as  the  waste  is  proceeding  both  vertically  and  horizontally,  the  area 
of  the  flat  summits  must  decrease,  although  most  slowly.     Favour- 
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able  drcamstanoes  will  much  accelerate  this  horizontal  denndatioii, 
Boch.  as  in  some  districts  continuous  and  prevalent  winds  from  cer- 
tain points  of  the  compass,  these  rapidly  undermine  the  peat,  conse- 
quently on  such  sides  of  the  hills  the  slopes  are  much  more  gradual 
than  on  those  sheltered  from  the  wind,  where  the  chemico-fluvial 
agencies  have,  unaided,  to  work  in  under  the  peat. 

In  cultiyated  districts,  where  the  valleys  are  inhabited  and  tilled, 
the  protected  area  of  the  whole  surface  must  gradually  diminish ;  for, 
as  the  valleys  widen,  the  quantity  of  tillage  is  increased.  But  in  wild 
districts,  where  nature  still  reigns,  what  is  taken  from  the  protected 
summit,  has  an  equivalent  returned  in  the  valleys ;  for  when  the 
latter  have  become  wide  enough,  there  peat  also  forms,  which,  once 
it  has  established  itself,  rapidly  grows  not  only  on  the  flat,  but  also 
creeps  up  the  slopes ;  so  that  eventually  there  is  only  a  small  fringe 
round  the  edge  of  tiie  table-topped  summit  which  can  be  acted  on 
by  the  denuding  forces. 

In  moist  climates,  not  only  on  mountains,  but  also  on  low  lands, 
(if  uncultivated,)  unless  drained  naturally  or  artificially,  peat  will 
grow  and  defy  denudation.  Even  in  cultivated  tracts,  when  the  land  is 
nnder  grass  and  not  in  tillage,  denudation  can  have  very  little  effect. 
This  is  well  illustrated  when  a  section  is  opened  down  a  hill-slope 
that  has  for  a  long  time  been  grass  land,  more  especially  if  it 
merges  at  the  bottom  into  a  boggy  flat.  In  this  instance  it  will  be 
found  that  there  is  scarcely  any  difference  between  the  thickness  of 
the  surface  soil  at  the  summit  and  base  of  the  bill,  while  the  peat 
from  the  flat  has  been  gradually  encroaching  on  the  grass  land  and 
creeping  up  the  hill.  On  the  other  hand,  if  a  section  is  cut  down  a 
similarly  circumstanced  hill,  except  that  it  has  been  tilled  for  a  con- 
siderable time,  the  results  will  be  different,  and  the  denudation  quite 
apparent ;  for  the  surface  soil  will  be  much  reduced  in  thickness 
on  the  slope  and  summit,  it  being  carried  down  the  hill  and  even 
found  overlapping  and  lying  on  the  peat  in  the  flat  below.  Such  a 
section  will  also  give  a  record  of  the  number  of  times  and  periods  the 
hill  has  been  in  tillage  and  under  grass  ;  for  the  peat  and  surface  soil  at 
the  base  of  the  slope  will  be  found  interlaced  according  to  the  number 
and  length  of  times  the  hill  was  exposed  to  the  denuding  influences. 
It  may  be  said,  that  although  the  chemico-fluvial  agencies  do  not  de- 
nude the  surface  of  the  grass  land,  yet  the  water  percolating  through 
the  soil  increases  its  depth  by  gradually  rotting  the  subsoiL  Tliis 
also,  seems  to  be  disproved,  as  it  is  not  of  uncommon  occurrence 
when  draining  grass  land,  that  formerly  was  tilled,  to  find  lying  on 
the  surface  of  the  subsoil  the  old  sods,  and  this  could  not  be  the  case 
if  the  atmospheric  influences  had  the  power  of  increasing  the  depth 
of  the  surfjice  soil  in  grass  land.  Against  the  protecting  power  of 
grass  land,  it  may  be  put  forward  that  in  many  places  "  stones  grow 
on  the  surfiice,"  or,  in  other  words,  that  the  surface  of  some  grass 
land  gradually  becomes  covered  with  stones.  This  cannot  be  contro- 
verted ;  however,  it  is  only  an  exception  to  the  general  rule,  and  in 
moist  climes  can  never  occur  except  in  places  that  naturally  are  sub- 
jected to  extreme  drainage  ;  such  as  Chalk  hills,  or  a  country  over  the 
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cavernous  parts  of  the  Carboniferous  or  other  limestones;  and 
on  the  former  flints  will  coUect,  while  on  lands  over  limestone, 
pieces  of  chert  or  other  hard  substances.  The  calcareous  class  of 
rocks,  as  they  are  in  a  great  measure  chemically  formed,  seems  to  be 
more  susceptible  than  other  rocks,  and  succumbs  easily  to  the  chemioo- 
fluvial  agencies,  the  carbonate  of  lime  being  carried  off  in  solu- 
tion, while  the  insoluble  substances,  such  as  flint,  chert  and  clayey 
matter  remain.  Besides,  during  part  of  nearly  every  summer,  suc^ 
lands  will  be  scorched  and  burned  by  the  sun  forming  part  of  the 
decomposed  rock  (the  surface  soil)  into  dust,  and  leaving  it  ready 
to  be  carried  away  by  the  first  wind  or  rain ;  but  grass  land  over 
days,  shales,  slates,  igneous  rocks,  and  most  sandstones,  will  not 
"  grow  stones." 

Engineers  are  well  aware  of  the  protecting  power  of  grass,  and 
they  grow  it  on  the  slopes  of  their  railway  cuttings  and  embank- 
ments, by  which  means  all  denudation  is  stopped  in  two  or  three 
years ;  after  which  the  surface  is  gradually  added  to.  The  latter  fact 
is  patent  to  any  one  who  will  ^'  look  and  learn ;"  for  the  platelayers 
while  repairing  the  permanent  way  always  throw  some  of  the  old 
bolts,  chairs,  or  rails  on  the  grass  slopes,  and  if  a  bolt  is  left  there  for  a 
year  it  wiU  be  half  covered,  while  after  a  few  more  years  it  will  be 
completely  grown  over ;  for  the  chairs  to  disappear  it  will  take  five 
or  more  years,  and  the  rails  proportionally  more.^  It  may  be  stated 
that  the  covering  up  of  these  foreign  substances  is  due  to  particles 
of  soil  carried  down  the  slopes.  This,  in  a  few  exceptional  places 
may  be  the  case,  but  in  most  instances  it  is  due  to  the  bond  fide 
growth  of  the  grass,  and  it  will  occur  not  only  on  the  slopes,  but 
also  on  flat  level  waste  pieces  of  ground  alongside  railways,  where 
such  substances  are  also  thrown.  It  should  be  mentioned  tiiat  the 
growth  of  grass  on  railway  slopes  is  unnatural,  as  previous  to  sowing 
grass  seed  it  is  nocessaiy  to  "soil  the  slopes,"  i.e.  put  a  coat  of 
vegetable  soil  on  them.  Naturally  new  exposures  of  drift,  or  even 
alluvium,  t^ike  years  before  plants  vegetate  properly  on  them ;  as 
will  be  seen  in  railways  where  the  slopes  are  not  "soiled;"  on  slob 
lands  reclaimed  from  the  sea,  or  a  drained  lake  bottom,  etc.  In  all 
these  places,  if  uncultivated,  it  will  take  years  before  a  natural 
protecting  coat  of  grass  will  grow.  This,  apparently,  is  due  to  the 
new  soil  being  incapable  of  supporting  vegetation  until  the  sur&ce 
is  partly  decomposed  by  the  atmospheric  influences,  and  this  action 
usually  goes  on,  extremely  slowly  at  first,  until  plants  begin  to  grow ; 
afterwards  it  seems  to  be  accelerated  by  the  vegetation,  and  gradu- 
ally to  increase  year  after  year ;  and  eventually  all  denudation  must 
cease  when  the  vegetable  clothing  is  matured.  According  to  the 
nature  of  the  soil,  the  atmospheric  influences  will  have  acted  to  a 
greater  or  less  depth ;  for  if  it  be  a  stifi'clay,  they  will  not  make  more 
Qian  three  or  four  inches  of  vegetable  soil  before  the  denudation 
ceases,  while  in  friable  alluvium  they  will  have  penetrated  to  twice 
or  three  times  that  depth. 

>  The  disappearance  of  stones,  etc.,  needs  no  growth  of  soil.    It  has  been  explained 
by  Darwin  **  On  formation  of  mould,"  Trans.  Geol.  Soc.— [Ed.  Gbol.  Mao.] 
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The  effect  of  stopping  all  vegetation  and  allowing  ohemico-fluvial 
denudation  to  exert  its  full  powers,  is  well  exemplified  in  the  neigh- 
bouriiood  of  Swansea,  where  the  fumes  from  the  copper  ore  smelting 
fhmaoes  have  changed  fruitful  fields  into  a  desert,  aUowing  this 
denudation  to  act  in  full  force ;  and  other  localities  could  also  be 
enumerated  where  its  effects  may  also  he  traced  since  the  protecting 
▼egi^ation  has  been  removed. 


V. — On  the  Basalt  of  South  Staffordshire. 
By  Samxtbl  Allpobt,  F.6.S. 

AS  several  papers  by  Mr.  David  Forbes  and  Mr.  Sorby  have 
probably  by  this  time  induced  a  few  Greologists  to  turn  their 
attention  to  the  importance  of  a  microscopical  examination  of  rocks 
and  minerals,  it  may  interest  some  of  your  readers  to  know  that  the 
application  of  this  method  of  research  has  just  lead  to  a  rather 
interesting  discovery. 

During  the  last  four  years  I  have  made  several  hundred  sections 
of  igneous  and  metamorphic  rocks  (chiefly  British),  and  among 
them  a  considerable  number  of  the  Basalt  of  the  South  Staffordshire 
coal-field.  This  rock  is  a  Dolerite  composed  mainly  of  a  triclinio 
felspar,  probably  Labradorite,  Augito  and  Titano-ferrite.  It  also  fre- 
quently contains  two  green  minerals,  one  with  a  definite  crystalline 
form,  the  other  in  streaks,  or  irregular  patches,  and  occasionally 
filling  cavities ;  the  latter  has  every  appearance  of  being  a  secondary 
formation,  and  may  be  Delessite.  In  addition  to  the  above,  I  have 
found  nine  or  ten  other  minerals  which  I  will  not  now  stoi)  to 
enumerate. 

The  first  discovery  due  to  the  microscope  was  the  detection  of 
Olivine,  Having  observed  two  small  crystals  in  one  of  my  sections 
which  were  evidently  different  from  any  of  the  other  minerals,  I 
examined  them  with  polarised  light,  and  found  that  they  presented 
precisely  the  same  appearances  as  those  seen  in  sections  of  Olivine 
which  I  had  previously  made.  After  many  visits  to  the  quarries  in 
search  of  larger  specimens  of  the  mineral,  I  succeeded  in  finding  it 
in  sufficiently  large  grains  to  be  easily  recognized. 

Tlio  green  mineral  with  the  crystalline-form  above  mentioned  re- 
mained to  be  determined.  It  was  evident,  in  the  first  place,  from 
its  action  on  i>olarised  light  that  it  was  a  pseudomorj^h,  the  appear- 
ance of  such  an  aggregate  of  mineral  matter  being  very  different 
from  that  of  a  single  uniform  crystal ;  and,  after  making  more  than 
thirty  sections,  the  last  two  have  enabled  me  to  arrive  at  the  con- 
clusion that  the  mineral  in  question  is  a  pseiidoraorph  after  Olivine. 

Tlie  two  sections  contain  many  crystals  of  this  mineral  in  various 
stages  of  alteration,  from  the  first  commencement  to  the  completion 
of  the  process.  The  change  began  either  at  the  surface,  or  along 
the  line  of  cracks  running  through  the  crystal ;  in  the  latter  case, 
the  transformation  extended  from  both  sides  of  the  fissure,  forming 
a  narrow,  or  wide  green  bemd,  according  as  the  process  continued  or 
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not  Where  Beveral  oracks  existed,  the  green  bands  soon  united, 
and  the  entire  crystal  was  changed.  In  another  instance  the  change 
commenced  at  the  surface  and  extended  inwards,  till  only  the 
central  portion  was  left  unaltered ;  or  again,  the  change  proceeded  in 
both  ways  simultaneously. 

The  evidence  afforded  by  the  study  of  these  sections  is  so  com- 
plete, that  there  cannot,  I  think,  be  a  doubt  as  to  the  conclusion  to 
be  drawn.  The  rock-specimen  is  from  Hailstone  Hill,  and  is  a 
well-crystallized,  nearly  black,  basalt,  of  rather  coarser  grain  than 
the  mass  of  the  rock,  and  a  ''power"  of  one  inch  is  sufficient 
for  its  examination  when  cut  into  a  thin  section. 

One  point  which  deserves  more  attention  than  it  has  hitherto 
received,  is  the  alteration  which  rocks  have  undergone  subsequently 
to  their  consolidation,  it  is  one  of  the  great  difficulties  the  petrolo- 
gist  has  to  contend  with,  but  it  is  not  insuperable.  The  polariscope 
will  generally  indicate  the  occurrence  of  metamorphism,  and  a 
careful  search  for  the  least  altered  portions  of  a  rock  may  enable 
the  enquirer  to  learn  the  history  of  the  change,  and  thus  gain  a 
more  correct  knowledge  of  the  original  rock.  It  is  clear,  for 
example,  that  Olivine  was  one  of  the  original  constituents  of  the 
basalt  above  described,  for  its  pseudomorphs  occur  in  every  part 
of  the  district  in  which  the  rock  is  found. 

I  venture  to  hope  that  the  insertion  of  these  observations  in  your 
valuable  Journal  may  contribute  in  some  slight  degree  to  ^ow 
that  a  microscopical  analysis  may  be  advantageously  employed  when 
a  chemical  analysis  is  impossible,  and  that  the  origin  and  structure 
of  many  rocks  and  minerals  will  not  be  accurately  known  till  the 
microscope  is  far  more  extensively  used  than  it  hitherto  has  been  by 
Geologists  and  Mineralogists. 


VI. — Additional  Note  on  the  Unconformity  betwxxv  the 

Green  and  Skiddaw  Slates. 

By  J.  R.  Daktxs,  M.A.,  of  the  Geological  Surrey  of  England  and  Wales. 

THE  Unconformity  between  the  Green  and  Skiddaw  Slates,  which 
I  pointed  out  in  the  last  number  of  the  Geological  Maga- 
zine, (see  p.  66)  as  exhibited  between  Grange  in  Borrowdale  and 
Dale  Head  will,  I  think,  explain  satisfactorily  the  (Jeology  of  Der- 
wentwater. 

If  anyone  refers  to  Kuthven's  map  of  the  Lake  Country,  (edition  of 
1865,)  he  will  see  the  division  between  the  two  sets  of  beds  drawn 
between  Gastlehcad  and  Gastlerigg,  and  thence  in  a  south-west 
direction  on  the  north  side  of  Kobiuson.  This  is  incorrect.  Robin- 
son and  Hindscarth  are  both  composed  of  Skiddaw  Slates,  and 
Castlehead,  to  the  best  of  my  belief,  of  Greenstone.  The  line  I 
drew  runs  from  Lowdore  by  the  bridge  at  Grange  to  Dale  Head, 
which  is  roughly  parallel  to  Ruthven's  line,  but  nearly  a  mile  and 
a  half  distant  from  it  to  the  south-east. 

Thus  it  will  be  seen  that  while  the  western  side  of  Derwentwater 
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oonsists  of  hills  of  Skiddaw  Slates,  the  eastern  side,  with  the 
exception  of  a  narrow  strip  near  the  water  about  Lowdore,  is  com- 
posed of  hills  of  the  volcanic  series.  Now  were  the  two  sets  of 
beds  conformable,  as  they  have  hitherto  been  generally  considered 
to  be,  and  as  they  have  always  been  mapped,  this  would  require  a 
£BmIt  along  the  lake  with  an  enormous  throw,  which  would,  doubt- 
lees,  highly  delight  those  persons  who,  having  surveyed  but  little, 
fiBuicy  there  are  always  faults  along  valleys,  especially  if  the  valleys 
are  occupied  by  lakes.  If,  however,  the  two  sets  of  beds  are  un- 
conformable, of  which  I  have  very  little  doubt,  then  the  structure  of 
the  country  is  perfectly  intelligible,  without  calling  in  the  aid  of  a 
fault,  which,  however,  may  exist  for  aught  I  know. 

As  I  have  alluded  to  those  theorists  who  used  to  explain  lakes  as 
lying  in  open  fissures  caused  by  faults,  of  the  existence  of  which 
fiiBsures  there  is  not  a  particle  of  positive  evidence— a  race  of  G^eo- 
logists,  which  I  fear  is  not  yet  extinct,  though  they  doubtless 
received  their  death-blow  in  the  excellent  paper  by  Professor 
Bamsay  on  the  origin  of  lakes — I  may  as  well  say  that  I  saw  several 
instances  in  the  Lake  Country  of  lakes  lying  in  true  rock  basins ;  for 
instance,  Thirlmere  lies  in  a  rock  basin.  Again,  there  can  be  no 
doubt,  from  the  great  spread  of  alluvium,  that  part  of  Borrowdale 
above  the  Bowder  Stone  was  onco  occupied  by  a  lake  as  far  as 
SeatoUer  certainly,  which  lake  probably  split  into  two  arms 
running  some  way  up  the  two  valleys  of  Stonethwaite  and  Sea- 
thwaite.  Now  this  old  lake  was  enclosed  in  a  rock  basin,  the  well 
glaciated  barrier  of  which  crosses  the  valley  a  little  south  of  the 
Bowder  Stone  and  blocks  it  up,  save  where  the  stream  has  cut  a 
narrow  channel  for  itself. 

The  gradual  silting  up  of  the  lakes  is  also  well  exhibited  in  many 
of  the  still  existing  lakes.  Derwentwater  and  Bassenthwaite  are 
separated  by  a  wide,  low  alluvial  flat,  but  little  higher  than  the 
levels  of  the  lakes,  which  doubtless  once  formed  one  great  lake 
reaching  as  far  as  Grange.  Similarly,  Buttermere  and  Cnimmock 
once  formed  one  lake,  which  reached  more  than  half  a  mile  higher  up 
the  valley. 

IsTOTIOES      OIF      Is^EIMIOII^S- 


Tbansactions  of  the  Manchester  Geological  Society.    Vol.  vii., 

Part  9,  and  Vol.  viii..  Part  1.     1868. 

PART  ix.  contains  a  paper  by  Mr.  P.  S.  Reid,  on  some  copper,  iron, 
and  other  mineral  deposits  of  the  Maritime  Alps,  in  the  districts 
of  St.  Sauveur,  Valdeblore,  and  St.  Martin  de  Lantosque. 

The  mines  of  St.  Sauveur  and  Valdeblore  are  situated  on  the 
French  and  Italian  frontier,  about  35  miles  from  the  town  of  Nice. 

The  predominant  formation  is  Jurassic  Limestone,  under  which 
and  reposing  on  Mica  Schists  are  metamorphic  rocks,  answering  in  a 
great  measure  to  our  New  Red  Sandstone  formation,  and  in  these 
the  principal  deposits  of  copper,  now  described,  are  found. 
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Beginning  with  the  mines  of  Clnohlier,  near  Yaldeblore,  the  whole 
structure  of  the  mountain  appears  to  consist  of  a  series  of  red 
schists,  alternating  with  beds  of  white  sandstone  passing  into 
quartzite,  the  mass  being  several  hundred  yards  in  thickness  and 
resting  on  massive  aggregations  of  gneiss,  which  come  to  the  surface 
at  Millefonts,  and  are  there  found  to  be  prolific  in  veins  of  iron  ore. 

The  strata  of  schist  and  sandstone,  which  have  been  much  meta- 
morphosed, yield  no  organic  remainSi  but  in  the  Jurassic  limestone 
or  Lias,  immediately  above  them,  are  found  quantities  of  Belemnites 
and  Ammonites. 

French  geologists  consider  the  position  which  these  rooks  ought 
to  occupy  in  the  geological  order  of  formations,  quite  an  open 
question:  some  class  them  with  the  shales  of  the  Lower  Lias, 
some  amongst  the  variegated  sandstones  of  the  Trias,  and  others 
amongst  the  Permian  rocks,  in  consequence  of  certain  analogies  with 
the  copper  schists  of  Mansfeld ;  whichever  may  be  their  true  position, 
the  strata  in  question  are  eminently  metalliferous,  and  the  whole 
•series  occupies  an  extensive  area  in  the  '^Alpes  Maritimes"  extend- 
ing over  forty  or  fifty  miles  of  country. 

With  reference  to  the  rich  ores,  thoy  are  chiefly  Phillipsite,  which 
is  found  mixed  with  certain  proportions  of  sulphide  and  carbonate 
of  copper.  The  usual  gangues  are  clay-slates  and  quartz ;  but  there 
are  also  found  in  them  accidental  fragments  of  other  minerals,  such 
as  sulphate  of  baryta,  fluor  spar,  specular  iron  ore,  and  chlorite. 

Immediately  to  the  north  of  the  village  of  Eimplas,  and  on  the 
opposite  slope  of  the  mountain  called  Cluchlier,  another  formation 
of  copper  has  been  discovered.  Mr.  Reid  considers  that  these  two 
deposits  of  copper,  though  dififering  greatly  in  character,  will  ulti- 
mately be  found  to  be  identical.  It  is  well,  however,  to  remark  that 
the  Rimplas  formation  partakes  much  more  of  the  nature  of  that 
found  in  the  Cornish  copper  mines  than  of  that  of  Cluchlier. 

Geologically  considered,  the  enclosing  rocks  are  precisely  the 
same  as  those  of  Cluchlier.  Several  metalliferous  and  carbonaceous 
deposits  crop  out  on  the  side  of  the  mountain  ;  and  both  here  and  at 
Cluchlier  in  the  valley  of  La  Bonlinette,  are  found  two  distinct  beds 
of  anthracite  coal,  of  an  excessively  sulphureous  nature.  These 
coals  do  not  appear  in  either  case  to  be  conformable  with  the  red 
schists  forming  the  enclosing  rocks  of  the  copper  formation,  but  to 
belong  to  the  Jurassic  series. 

About  three  to  four  miles  north  of  the  villages  of  La  Bouline,  La 
Boche,  and  the  Cluchlier  mines  is  situated  the  mine  of  Millefonts. 
Numerous  outcrops  of  rich  iron  ores  are  traceable,  by  excavations 
crosscutting  several  yards  of  ore  in  eight  distinct  veins. 

The  minerals  present  two  principal  varieties,  viz.,  micaceous 
specular  iron  ore,  and  compact  red  hematite. 

These  ores  are  very  pure,  and  treated  in  a  charcoal  crucible  have 
yielded  seventy -two  per  cent  of  iron. 

On  the  western  portion  of  this  district  a  regular  vein  of  massive 
galena,  mixed  with  zinc  blende,  has  been  opened,  with  about  five 
inches  thickness  of  ore  enclosed  in  gneiss  passing  into  mica  schist. 
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The  assay  of  selected  samples  piodnoed  sixty-nine  per  cent  of  lead, 
with  fourteen  onnoes  of  suver  to  the  ton  of  lead  worked. 

These  mines  of  iron,  though  exceedingly  rich  in  metal,  labour 
under  the  dindvantage  of  want  of  minenJ  fueL  Wood  certainly 
exists,  and  in  &ir  quantities,  but  in  the  present  day  the  competition 
with  ooke-made  iron  is  too  serious  to  induce  large  operations  in 
them.  Bail  ways  and  good  roads  may  some  day  make  these  valuable 
deposits  available.  At  present  their  superabundance  is  excessiye  in 
comparison  with  the  means  of  treating  them. 

ifie  first  part  of  YoL  viiL  contains  the  Annual  Beport  of  the 
Ooonoil  for  the  past  year,  eta 
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L  ENABom  TBOM  Calivobkia.  —  Mb.  K  W.  Boot  gives  us  the 
following  account  of  this  mineral : —  ^ 

It  occurs  both  massive  and  crystallized  in  small  rhombic  prisms 
whose  planes  are  much  striated.  The  crystals  possess  a  brilliant 
metallic  lustre,  are  of  a  greyish-black  colour,  and  about  a  millimetre 
in  length.  In  the  massive  state  it  is  somewhat  copperv  in  colour 
when  fresh  fractured ;  exposed  surfaces  have  a  dark-bluish  tarnish. 
It  is  very  brittle.  Streak  black.  Hardness  about  4.  Sp.  grav.  4-34. 
B.B.  decrepitates  with  violence,  and  fuses  readily  to  a  globule  giving 
off  arsenical  and  sulphurous  fumes,  and  forming  a  coatiug  of  anti- 
monous  acid. 

With  fluxes  it  gives  the  copper  reactions.  It  fuses  readily  at  a 
gentle  heat  in  a  closed  tube,  giving  off  a  yellow  sublimate  of  sul- 
phur, and  at  an  increased  heat  a  reddish  sublimate  of  tersulpbide  of 
arsenic.  It  is  insoluble  in  hydrochloric  acid.  Soluble  in  nitric  acid 
with  a  residue  of  sulphur  and  antimonous  acid.  Associated  with 
the  specimen  was  a  little  iron  pyrites  and  quartz,  and  a  few  small 
shining  particles  which,  before  the  blowpipe,  gave  the  reactions  for 
iron  and  titanic  acid. 

In  two  analyses  the  following  results  were  obtained : — 

No.  1.  No.  2.  Mean. 

S,  31-81  31-61  31-66 

Cii,  46-94  46-95  46-96 

Ab,  13-66  13-74  13-70 

Sb,  6-03                   »  6-03 

Fe,  0-81  0-64  072 

Si  Of  1-03  1*13  1-08 

99-27  99-14 

If  the  iron  present  is  considered  as  iron  pyrites,  and  this,  together 
with  the  silica  deducted,  the  following  mean  is  obtained  : — 

S.  Cn.  Ab.  8b. 

31-68  47-21  14-06  619  =  9914. 

This  Galifomian  Enargite  differs  from  those  heretofore  described 
in    having  a  much    larger  proportion  of  the  arsenic  replaced  by 

*  For  a  full  account,  Bee  Silliman's  Journal,  No.  137,  toI.  xlri.  pp.  201-203. 
^  In  analjBU  No.  2,  owing  to  accident,  a  part  of  the  antimony  was  lost,  but  itill 
some  6  per  cent,  remained. 
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antimony.  It  contains  6  per  cent  of  antimony,  whilst  that  from 
Chili,  analyzed  by  Field,  contained  none ;  that  from  Peru,  analyzed 
by  Plattner,  1'61  per  cent ;  that  from  New  G-ranada,  analyzed 
by  Taylor,  1-29  per  cent ;  that  from  Colorado,  analyzed  by  Bniton, 
1'37  per  cent. 

The  mineral  was  obtained  with  copper  ore  from  the  Morning  Star 
Mine,  Mogul  District,  Alpine  Co.,  California. 

n.  OvKB  THE  Andes  and  Down  the  Amazons. — Mb.  Jamxs  Obtoh 
records  his  observations  made  during  a  scientific  expedition  across 
the  continent  of  South  America  in  1867.*  The  route  was  from 
Guayaquil  to  Para  via  Quito,  Rio  Napo  and  the  Amazons.  Mr. 
Orton  carried  two  mercurial  barometers  (one  short,  beginning  to 
mark  at  9,000  ft.),  a  Wollaston  boiling-point  apparatus,  and  Boussing- 
gault*s  ground  thermometer.  He  tabulates  more  than  50  observa- 
tions, commencing  at  the  Pacific  and  rising  to  Arenal  14,250  ft., 
Pichincha  15,827  ft.,  Antisana  16,000  ft.,  Cotopaxi  12,860  ft,  and 
descending  the  Amazon  Valley  to  the  Atlantic,  which,  if  reliance 
can  be  placed  on  his  barometic  observations,  stands  two  feet  lower 
than  the  Pacific,  off  Ecuador.  This  he  suggests  may  be  due  to  the 
attractive  power  of  the  great  chain  of  volcanic  mountains  of  the 
Andes  acting  on  the  ocean  at  their  feet.  At  Panama,  he  adds,  the 
Pacific  and  Atlantic  sink  to  a  common  level,  for  there  the  Andes 
drop  down  to  an  insignificant  altitude.  Mr.  Orton's  observations  at 
Guayaquil,  on  the  Pacific,  were  taken  in  July  ;  those  at  Pard,  on  the 
Amazon,  in  January,  with  the  same  instrument. 

Mr.  Orton  noticed  some  singular  local  variations  of  the  barometer 
and  boiling  apparatus  on  the  Amazons,  and  concludes,  that  of  the 
two,  the  mercurial  barometer  is  more  reliable  than  the  boiling-point 
apparatus.  The  heights,  as  given  by  other  travellers,  express  the 
altitude  above  the  Atlantic ;  Mr.  Orton  has  taken  the  Pacific  as  his 
base-line. 

If  only  we  had  a  greater  number  of  these  data  to  deal  with  what 
important  and  interesting  results  might  we  not  hope  to  arrive  at. 

III.  Geological  Notes  on  the  Caucasus. — Capt.  F.  von  Kosch- 
KULL  communicates  some  interesting  Notes  on  the  Caucasus,'  or  that 
region  which  divides  the  Black  Sea  and  the  Sea  of  Azoff  from  the 
Caspian  Sea,  and  usually  called  the  Isthmus  of  the  Caucasus.  This 
mountainous  band  unites  Southern  Kussia  with  Asia  Minor. 

Capt.  Koschkull  sees  evidence,  in  the  valley  of  the  Kur  on  the 
Caspian  side,  and  the  valley  of  the  Kiver  Rion  leading  into  the  Black 
Sea  basin,  of  the  remains  of  straits  which  formerly  united  the  Black 
Sea  and  the  Sea  of  Azoff  to  the  Caspian.  He  considers  that  the 
upheaval  of  the  Earthlo-Imeritian  Mountains  and  the  plateau  north 
of  the  Elbruz  mainly  caused  the  separation  of  these  two  basins 
which  now  stand  at  such  different  levels ;  for  the  Caspian  is  nearly 
80  feet  below  the  level  of  the  Black  Sea.' 

*  Silliman's  Journal,  No.  137,  pp.  203-213; 

'  Silliman's  Journal,  Vol.  xlvi.,  No.  137,  pp.  214-221,  and  No.  138,  pp.  336-847. 
3  The  Caspian  Sea  has  no  inlet,  and  the  waters  may  owe  their  deprened  level  in 
part  to  evaporation,  the  summers  b^ing  very  hot. 
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The  cenixal  part  of  the  principal  chain  of  the  Caucasus  is  com- 
posed of  igneous  and  metamorpfalc  rocks,  as  granite,  gneiss,  felspar, 
porphyry,  diabase,  melaphyre,  basalt,  diorite,  trachytic  tufa,  obsidian 
and  phonolite.  The  sedimentary  rocks  which  cover' the  igneous 
rocks  and  enter  so  largely  into  the  composition  of  the  Caucasian 
mountains  belong  to  the  Jurassic  and  Cretaceous  formations,  including 
the  Lias  and  Oolite  (both  largely  developed),  the  Greensand,  Gkult, 
and  White  Chalk.  The  Tertiary  strata  representing  the  Eocene, 
Miocene,  and  Pliocene  deposits,  all  rich  in  fossils,  are  spread  over 
the  plains  bordering  the  great  Caucasian  chain.  The  older  sedi- 
mentary deposits  are  considerably  folded,  and  the  Eocene  and  Mio- 
cene deposits  exhibit  some  of  the  undulations  of  the  subjacent  rocks, 
but  the  Pliocene  and  "Aralo-Caspian"  deposits  are  nearly  always 
horizontal.  This  is  extremely  interesting  as  fixing  the  period  of 
elevation  of  the  chain  in  the  Miocene  epoch.  Argentiferous  Galena 
appears  to  be  very  widely  distributed  through  the  older  rocks,  and 
to  have  been  extensively  worked  from'  a  very  early  date  by  the 
Greeks,  etc. 

The  Russian  Government  now  possess  the  mines,  and,  in  the  few 
years  that  regular  smelting  works  have  been  established,  they  have 
yielded  1,600  kilogrammes  of  silver,  and  1,600,000  kilogrammes 
of  lead. 

Coal  of  Jurassic  age  occurs  on  both  slopes  of  the  Caucasus,  and 
during  the  last  ten  years  has  been  mined  by  the  Russians  at  Kuban 
to  the  amount  of  4,000,000  kilogrammes  per  annum.  On  the  banks 
of  the  Rion,  the  coal-beds  have  an  aggregate  thickness  of  28  feet. 

Extensive  Rock-salt  mines  of  Tertiary  age  also  occur,  and  most 
ancient  workings  were  seen  by  the  author,  in  which  he  discovered 
hundreds  of  stone  implements,  evidently  used  as  mining  tools, 
formed  with  considerable  skill  out  of  a  tough  homblendic  rock. 
Salt  is  not  only  procured  abundantly  from  the  Rock-salt  mines  but 
also  from  the  evaporation  of  the  salt-lakes  in  the  Caucasus.  The 
former  yioU  about  24,000,000  kilogrammes,  and  the  latter  16,000,000 
kilogrammes,  annually.  Sulphur  and  alum  also  occur  in  abundance. 
Abundant  supplies  of  petroleum,  varying  in  density  from  very  fluid, 
light-yellow  oil  to  viscid,  dark-broivn  mineral  tar  and  asphaltura, 
occur  in  the  Upper  Tertiary  strata,  and,  like  the  rock-salt  mines, 
some  of  the  oil-wells  are  of  unknown  antiquity. 

On  the  eastern  shore  of  the  Caspian  20,000  wells  have  been  sunk 
with  proportionate  results. 

Captain  KoschkuU  gives  the  estimated  annual  yield  of  three  oil 
regions  in  the  Caucasus  as  follows  : 

Kiloprrammes. 

1.  Peninsula  of  Abscheron    8,640,000 

2.  Valley  of  the  Kur 192,000 

3.  VaUey  of  the  Saundga 320,000 

Mud  volcanoes  now  or  recently  in  action  occur  in  the  peninsulas 
of  Abscheron  and  Taman. 

The  craters  of  these  volcanoes  are  from  200  to  1,000  feet  in 
height,  and  sometimes  700  feet  in  diameter.    Thermal  springs  are 
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also  abundant.  Since  the  complete  subjugation  of  the  country  by 
the  Eussians  in  1864,  efforts  have  been  made,  with  more  or  less 
success,  to  develop  the  resources  of  this  interesting  region,  so  fiill  of 
relics  of  the  early  races  of  mankind,  and  so  rich  in  dasaical 
reminiscences. 


I&E'V^IE^WS- 


L — ^Vifisuvius.    By  J.  Phillips,  M.A.,  eta    Printed  at  the  Claren- 
don Press,  Oxford,  1869. 
n. — Mount  Vesuvius,  bto.    By  J.  Looam  Loblst,  F.G.S.    Stan- 
ford, 18G8. 

rB  past  year  has  been  signalized  by  a  more  than  ordinary 
activity  in  the  subterranean  phenomena  of  seismic  and  volcanic 
disturbance.  And  hence,  perhaps,  has  arisen  a  more  general  desire 
for  information  on  these  subjects  to  which  we  owe  the  two  pablioa- 
tions  of  which  the  titles  are  given  above. 

The  work  of  Professor  Phillips  is,  as  might  be  expected,  by  fax 
the  most  scientific  and  authoritative.  It  forms  the  sabstance  of 
lectures  delivered  before  the  University  after  his  return  from  a  visit 
to  Naples  in  the  spring  of  last  year,  and  is  illustrated  by  numerous 
woodcuts,  chiefly  from  the  Professor's  own  pencil ;  others  being 
reduced  copies  of  authentic  drawings,  or  engravings  of  earlier  dates. 
Its  contents  are  arranged  in  a  threefold  division.  The  first,  con- 
taining a  history  of  the  mountain  called  Vesuvius,  and  its  successive 
eruptions,  by  far  fuller  and  more  complete  than  any  to  be  found  in 
the  works  of  Hamilton,  Lyell,  Daubeny,  or  the  other  writers  on 
the  subject.  The  second  arranges  the  main  facts  and  phenomena 
which  have  been  observed  in  and  around  Vesuvius  in  a  settled  order. 
The  third  attempts  the  interpretation  of  these  observations  by 
reference  to  the  physical  and  chemical  laws  of  nature,  giving,  in 
fact,  the  Professor's  view  of  the  character  and  origin  of  volcanoes  in 
general. 

The  first  recorded  eruption  of  the  mountain,  is  that  of  a.d.  79,  so 
graphically  described  in  the  well-known  letter  of  Pliny  the  younger, 
relating  to  the  death  of  his  uncle,  and  to  which  catastrophe  the  cities 
of  Pompeii,  Herculaneum,  and  Stabias,  overwhelmed  by  accumula- 
tion of  ejected  ashes,  owed  their  destruction. 

By  the  explosions  of  this  eruption  one  half  of  the  circumference  of 
the  old  crater,  which  more  than  a  century  before  had  sheltered  the 
banditti  of  Spartacus,  was  blown  into  the  air ;  the  remaining  seg- 
ment still  forming  the  hollow  semi-cone  called  Somma.  The  author 
justly,  as  we  think,  supposes  that  before  the  formation  of  this  early 
crater,  the  slopes  of  Somma  were  continued  all  around  up  to  a  single 
conical  summit,  probably  3,000  or  4,000  feet  higher  than  the 
present  mountain.  The  subsequent  eruptions,  which  have  con- 
tinued with  more  or  less  intermission  to  the  present  day — quiescent 
intervals  lasting  sometimes  for  centuries,  at  others  only  for  a  few 
years  or  months — have  raised  the  existing  cone  of  Vesuvius  in  the 
centre  of  the  old  crater,  of  which  the  western  border  remains  only 
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as  a  low  rim  occasionally  overtopped  by  the  flows  of  lava  from 
above.  This  modem  cone  has,  by  these  eruptions,  been  not  only 
by  degrees  greatly  enlarged  and  heightened,  but  also  repeatedly 
emptied  by  paroxysmal  explosions,  and  again  filled  by  minor 
emptions  of  lava  and  fragmentary  matter  from  the  bottom  of  the 
crater  so  formed.  The  last  of  these  great  crater-forming  paroxysmal 
emptions  occurred  in  1822,  by  which  some  six  hundred  feet  of  the 
top  of  the  mountain  were  blown  off.  Since  which  time  not  only  has 
the  great  crater  then  formed — nearly  three  miles  in  circumference, 
and  upwards  of  1,000  feet  deep — been  re-filled  and  re-emptied  more 
than  once,  but  a  new  and  solid  cone  has  been  raised  above  to  a 
greater  height  than  the  mountain  had  before  1822.  These  changes 
are  well  exemplified  in  the  woodcuts  given  in  this  volume,  and  it  is 
evident,  that,  from  the  accumulation  of  the  fragmentary  matter  and 
lavas  so  continually  emitted,  the  mountain  is  rapidly  growing  in 
external  bulk ;  so  that,  if  the  process  continues,  we  may  anticipate, 
with  the  Professor,  a  time  when  the  valley  called  the  Atrio,  which 
now  separates  the  cone  of  Vesuvius  from  tike  half-encirding  ridge  of 
Somma,  will  be  obliterated,  and  the  whole  form  but  a  single  conical 
mountain  of  as  great  height  and  bulk  as  it  probably  had  some  3,000 
years  ago.  If  it  be  asked,  what  has  become  of  the  matter  ejected 
from  the  central  hollows  so  repeatedly  blown  out  and  re-filled 
within  the  heart  of  the  mountain  ?  The  answer  is,  it  has  been 
spread  by  the  winds  in  showers  of  ashes  over  the  surrounding  lands 
and  seas  to  the  distance  sometimes  of  hundreds  of  miles.  The  lavas 
do  not  always  proceed  from  the  summit  of  the  cone,  but  often  well 
out  at  lower  levels  from  radial  fissures  broken  through  its  sides,  and 
these  streams  consolidate  into  buttresses,  which,  together  with  the 
heavier  ejected  fragments  that  fall  from  the  air,  add  continually  to 
the  bulk  and  strength  of  the  entire  mass.  One  of  the  latest  and 
most  remarkable  phenomena  was  tlie  elevation  to  the  amount  of 
three  and  a-half  feet  of  the  sea  coast  at  the  foot  of  the  mountain  in 
front  of  Torre  del  Greco,  behind  which  town,  and  at  no  great 
distance,  one  of  these  lateral  eruptions  was  at  the  moment  taking 
place  from  no  less  than  ten  openings  in  a  line  from  the  axis  of  the 
cone. 

The  author  adds  to  his  history  and  description  of  Vesuvius  a 
similar,  but  briefer,  account  of  the  adjoining  Campi  Phlegrasi,  and 
justly  refers  the  production  of  the  numerous  craters  of  this  district, 
with  their  encircling  hills  of  tufa,  to  submarine  eruptions  on  a 
shallow  shore.  To  the  same  process  he  ascribes  the  much  contested 
origin  of  the  Monte  Nuovo,  the  latest  formed  of  those  cones  and 
craters.  For,  we  need  hardly  say.  the  Professor  is  no  partisan  of 
the  untenable  doctrine  of  "  upheaval  craters,"  which  has  so  confused 
the  ideas  of  many  Geologists  on  the  phenomena  of  volcanoes.  Sub- 
marine tufis,  more  or  less  stratified,  and  dating  probably  from  the 
period  when  these  Phlegrean  vents  were  in  greatest  activity,  form 
the  substratum  of  Somma  itself,  as  well  as  of  nearly  all  the  Campania 
around,  and  have  been  raised  to  their  present  position,  together  with 
the  general  line  of  coast,  by  those  subterranean  movements  of  which 
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the  (so-called)  Temple  of  Serapis,  at  Pozzuoli,  presents  a  reoent 
minor  example. 

In  the  tenth  chapter,  the  Professor  gives  a  very  complete  and 
exhaustive  list  of  the  very  numerous  minerals  found  in  the  lavas,  or 
firagmontary  ejecta  of  Vesuvius,  the  result  probably  of  their  long 
and  repeated  exposure  to  fusion,  reconsolidation,  and  chemical 
changes  within  the  focal  reservoir.  Speaking  generally,  the  lavas 
of  Vesuvius  have  always  been  doleritio  (composed  of  augite  and 
leucite  chiefly) ;  while  those  of  the  Phlegrean  fields  and  Ischia  are 
trachytic  (felspar  taking  the  place  of  leucite). 

In  considering  the  theory  of  volcanic  excitement  (in  which  that  of 
earthquakes  is  properly  included),  the  author  leans  to  the  views  of 
those  who  think  the  interior  of  the  globe  to  be  in  a  state  of  fluid 
fusion ;  and  rejecting,  with  M.  Delaunay,  the  x)pinion  of  Hopkins, 
that  proof  of  its  solidity  can  be  derived  from  the  precession  of  the 
equinoxes,  attributes  to  the  slow  contraction  by  cooling  of  the 
exterior  crust,  the  fractures,  and  local  elevations  and  depressions, 
which  it  has  evidently  sufifered;  and  in  some  degree  also  to  the 
change  of  volume  in  the  subterranean  rocky  matter,  while  passing 
from  a  fluid  to  a  solid  crystalline  condition.  The  particular  phe- 
nomena of  volcanoes  are  ascribed  to  the  penetration  of  water  from 
seas  or  lakes,  to  the  heated  and  liquid  interior,  through  fissures 
formed  during  these  more  general  and  deeply  seated  movements. 
Perhaps  the  latter  is  the  least  satisfactory  of  these  hypothetical 
agencies.  The  penetration  of  water  to  any  great  depth  within  a 
mass  of  fused  rocky  matter — and  it  is  certain  that  all  the  phenomena 
point  to  the  existence  of  water  (or  steam)  within,  and  even  below, 
masses  of  subterranean  lava — seems  to  us  a  scarcely  conceivable 
idea.  M.  Daubr^e,  and,  still  later,  M.  Fouqu^,  have  broached  the 
opinion  that  water  penetrates  everywhere  by  infiltration,  or  through 
crevices  to  great  depths.  But  this  presupix)ses  the  matter  into  which 
it  finds  its  way  to  be  solid,  and,  therefore,  only  subsequently 
liquified,  whether  by  increase  of  heat  or  reduction  of  pressure. 
This  seems  to  us  the  more  probable  hypothesis ;  though,  after  all, 
there  is  perhaps  no  sufficient  reason  for  the  belief  that  the  water 
present  in,  and  intimately  disseminated  throughout,  the  matter  from 
which  lavas  are  formed,  did  not  exist  in  it  a5  iniUoy  as  one  of  its 
component  elements,  instead  of  having  been  introduced  ab  entra. 
If  tliis  be  admitted,  local  changes  of  volume,  occasioned  by  the 
shifting  of  caloric,  will  then  account  for  all  the  phenomena  of  frac- 
ture, elevation  and  depression,  as  well  as  for  volcanic  outbursts, 
whenever  the  heated  and  liquefied  matter  could  force  its  way 
through  any  fissure  into  the  open  air,  and  the  contained  water 
consequently  flash  into  steam-bubbles. 

On  the  whole,  the  volume  of  Professor  Phillips  is  an  admirable 
monograph  of  the  great  Gampanian  volcano,  and  should  be  em- 
ployed as  a  manual  by  every  one  who  may  visit  Naples,  and  desires 
authentic  information  on  the  most  interesting  feature  in  its  en- 
chanting scenery. 
The  small  work  of  Mr.  Lobley  contains  a  lively  sketch  of  the 
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same  embjeot,  TOiy  agreeably  written,  and  correct  in  the  acoonnt  it 
gives  of  the  Qeology  of  the  mountain  and  its  products,  but  with  no 
pretensions  to  the  completeness  and  scientific  character  of  that 
of  the  Oxford  Professor.  Its  most  interesting  portion,  perhaps,  is 
the  narrative  of  the  ascent  of  the  volcano  by  the  author  in  the  spring 
of  last  year,  while  in  full  eruption.  The  volume  contains  severed 
good  and  accurate  maps  and  sketches. 

n. — Stone  Implxments  fbom  Java. 
By  M.  Roulin. 

[Rjqpport  fiir  vne  ooUeotioa  d*iiistmmeDts  en  pierre  d^couTerts  dans  Tile  de  JtTA,  et 
remontant  k  one  €poqae  ant^rieore  k  celle  oii  commence,  pour  ce  payi| 
rhiitoire  proprement  cUte.  (Eztrait.)  (Commissaires :  MM.  Daubr^e,  Roalin 
rapporteur.)  Comptes  Rendos  de  I'Acad.  des  Sciences,  Paris,  28ch  December, 
1868.] 

rB  specimens  described  in  this  report  were  collected  by  M.  Van 
de  Pool,  of  Cheribon,  and  forwarded  by  him  as  a  present  to 
the  French  Government 

The  collection  comprises  thirty-nine  articles  of  polished  stone, 
which  were  successively  dug  up  from  great  depths  in  the  soil. 
They  belong  to  a  period  antecedent  to  all  the  records  and  traditions 
of  the  country.  It  is  difficult  to  obtain  any  from  the  natives,  owing 
to  the  adoration  they  profess  for  them. 

The  specimens  differ  in  general  aspect  from  any  already  in  the 
possession  of  the  Academy ;  they  are  remarkable  for  the  beauty  of 
the  materials  out  of  which  they  have  been  shaped,  and  for  the 
symmetry  of  their  forms.  They  vary  in  size  from  385  millimetres 
in  length,  to  only  26  millimetres ;  these  being  the  two  extreme 
measurements. 

Owing  to  the  want  of  any  information  relating  to  the  mode  of 
occurrence  of  the  specimens,  the  report  is  confined  to  their  direct 
examination,  and  tJie  comparison  of  them  with  analagous  modem 
objects. 

They  nearly  all  of  tliem  belong  to  implements  of  labour ;  there 
are  besides  three  bracelets  and  a  thin  plate  of  oval  shape  probably 
"  distin^e  d  une  incrustation^^'  which  from  their  stylo  of  workmanship 
are  evidently  to  bo  associated  with  the  other  specimens.  There 
is  a  very  striking  absence  of  all  kind  of  arms.  It  is  imi)ossible  to 
suppose  that  the  ancient  Javans  were  entirely  wanting  in  wea^wns 
of  warfare  or  of  the  chase  ;  but  perhaps  tliese  were  made  of  wood, 
like  those  now  used  over  a  largo  portion  of  Polynesia.  Under 
ordinary  circumstances  it  docs  not  require  many  years  to  efface  tho 
traces  of  such  arras.  Still  some  vestiges  would  have  escaped  the 
common  causes  of  destruction,  and  they  will,  when  discovered, 
become  the  objects  of  much  interest. 

Fifteen  only  of  the  thirty-five  implements  are  entire,  but  some  of 
the  others,  though  not  perfect,  are  of  great  importance. 

One  of  these  latter,  made  of  a  greyish  flint,  formed  part  of  a 
strong  blade  25  millimetres  in  thickness,  smooth  beneath,  slightly 
convex  above,  of  a  uniform  width  and  thickness  (82  and  25  miUi- 
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metres  respeotively).  Its  length,  which  at  first  mnst  have  been,  so  far 
as  we  can  judge  by  its  other  dimensions,  from  12  to  15  centimetres, 
is  no  more  than  eight ;  in  this  state  it  was  still  large  enough  to  be 
made  useful,  and  by  the  following  expedient.  It  was  necessary  to 
make  a  new  edge,  and  it  was  first  cut  square.  This  was  performed 
by  two  saw-cuts  made  on  the  opposite  faces,  and  continued  so  as 
nearly  to  meet,  the  separation  having,  however,  been  finished  by 
fracture.  The  stone  appears  to  have  been  attacked  first  on  the 
convex  side,  which  is  more  deeply  cut»  and,  strange  to  say,  the 
depth  of  the  notch  is  likewise  convex. 

This  cutting  or  sawing  may  have  been  performed  in  a  manner 
similar  to  that  practised  by  the  inhabitants  of  St.  Domingo,  and  their 
neighbours  on  the  adjoining  continent,  as  recorded  by  Oviedo,  who 
visited  the  country  in  1513.  With  sand  and  a  thread  of  Ca&vta 
or  Henequen  (two  species  of  Agave)  they  can  cut  iron.  They  make 
use  of  the  thread  as  we  should  of  a  saw,  drawing  it  alternately  from 
right  to  left,  during  which  they  move  about  and  rub  quickly  against 
the  iron  very  fine  sand,  which  they  have  previously  spread  along 
the  passage. 

Some  of  the  other  specimens  have  been  cut  in  a  similar  manner. 
In  the  majority  of  the  Javan  specimens  the  edges  are  square,  and 
the  thickness  nearly  uniform  —  features  that  are  characteristic  of 
the  Scandinavian  celts. 

The  implements  seem  all  adapted  for  cutting  wood.  Some  of  the 
heavier  specimens  must  have  needed  both  the  arms  of  a  strong  man 
to  wield  them,  and  they  probably  were  used  for  chopping  down 
trees,  whilst  the  smaller  tools,  which  could  be  used  with  one  arm, 
were  intended  for  more  delicate  work. 

All  have  been  shaped  on  a  similar  plan. 

They  offer  in  general  a  single  cutting  edge  formed  at  the  expense 
of  the  lower  face,  which  is  even  or  slightly  concave,  like  our 
modem  adzes. 

They  have  been  formed  from  Flint,  Chalcedony,  Jasper,  Porphyry, 
Aphanite,  Sandstone,  etc. 

The  report  is  illustrated  with  a  plate,  representing  an  adze  from 
the  Isle  D'Oualan  (Carolines),  and  an  ancient  implement  found  in 
Egypt,  which  are  very  similar  to  the  forms  from  Java,  described  by 
M.  Roulin.  *'  PalsBoethnologists  "  will  be  much  indebted  to  M.  Van 
de  Poel  for  the  interesting  collection  he  has  made  ;  but  it  is  hoped 
that  he  will  further  enhance  the  value  of  the  collection,  by  fur- 
nishing a  few  details  in  regard  to  the  deposits  from  which  the 
specimens  were  obtained. 

m. — Caius  Julius  Cesar's  British  Expeditions  fbom  Bouloonx 
TO  THE  Bay  of  Apuldobe,  and  tub  subsequent  formation  Geo- 
logically OP  RoMNEY  Marsh.  By  Francis  Hobson  Appach, 
M.A.  8vo.  pp.  143.  London:  John  Bussell  Smith,  Soho 
Square.     1868. 

THE  main  object  of  Mr.  Appach's  book  is  to  discuss  the  probable 
points  of  CsBsar's  departure  from  Graul,  and  his  landing  in 
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BritaiiL  "Wifh  this  end  in  Tiew,  the  aafhoir  enters  more  tiaXij  than 
histoiianB  are  wont  to  do  into  the  question  of  possible  changes  of 
coast-line  since  Boman  times.  In  the  following  remarks  we  will 
take  the  liberty  of  passing  over  Mr.  Appaoh's  historical  disquisitions, 
and  will  confine  ourselves  solely  to  the  Geological  points  involved. 
That  Creology  has  much  to  say  upon  this  question,  no  one  who  has 
studied  our  south-eastern  coasts  can  doubt.  Most  writers  upon  this 
subject  hitherto  have  too  much  neglected  the  (Geological  arguments^ 
from  an  assumption  that  any  changes  which  may  have  occurred 
during  the  last  2,000  years  are  quite  insignificant  In  Mr.  Appaoh's 
opinion  they  are  of  great  impor^ce. 

Bonmey  Marsh,  as  it  at  present  exists,  is  a  great  spread  of 
alluvium,  bordered  in  many  places  on  the  sea-side  by  shingle; 
particularly  so  at  the  south-eastern  extremity  (Dungeness),  where 
the  point  is  yearly  extending  further  seawards  from  the  accumula- 
tion of  beach,  lliis  shingle  border  is  slightly  raised  above  high- 
water-mark,  and  forms  a  protection  to  the  Marsh  which,  where  not 
thus  preserved,  is  artificially  embanked  to  keep  out  the  sea.  The 
alluvium  is  almost  wholly  below  high-water-mark.  Its  highest 
point  is  near  New  Bomney,  from  whence  it  falls  away  to  the  north 
and  west  The  lowest  points  are  just  below  the  old  line  of  cUfi, 
where  the  Military  Canal  now  runs.  The  river  Bother  flows 
through  the  western  part  of  the  Marsh  into  the  sea  at  Bye. 

The  general  opinion  hitherto  has  been  that  the  Marsh  in  Boman 
times  had  to  a  large  extent  been  fonned,  and  that  the  Bother 
(Limen)  flowed  past  Appledore,  eastwards,  nearly  along  the 
present  line  of  the  Military  Canal,  and  emptied  itself  into  the  sea  at 
Lympne  (Portus  Lemanis)  ;  that  subsequently,  at  an  unknown 
date,  its  course  was  altered,  and  that  it  flowed  cast  and  south-cast  to 
Bomncy.  Still  later,  in  the  middle  of  the  13th  century,  during 
violent  storms,  the  channel  was  once  more  altered..  The  rivor  then 
ceased  to  run  out  at  Bomncy,  and  opened  for  itself  a  shorter  cut  to 
Bye,  its  present  outlet 

Mr.  Appach's  first  argument  to  prove  that  Bomney  Marsh,  in  its 
present  state,  had  no  existence  in  Boman  times,  is  the  absence,  with 
one  exception  (Appledore  Do  wis),  of  Celtic  names,  and  the  presence 
of  only  two  or  three  of  Latin  origin,  all  others  being  Saxon. 
"  These  facts  are  significant  They  suggest  the  conclusion  that  the 
marshes  were  not  in  existence  in  the  time  of  the  Colts,  but  that  the 
sea  then  ran  inland  as  far  as  Bobertsbridge,  and  formed  the  Bay  of 
Apuldore  ;  that  the  Bomans  were  settled  at  Lydd  and  Bomney  and 
were  the  builders  of  the  Bhee  Wall ;  and  that  it  was  not  until  the 
Saxon  period  that  the  interior  of  the  marshes  was   inhabited." 

(p.  13.) 
After  describing   somewhat  minutely  the  present  form   of  tho 

marshes,  and  the  sliingle,  sand,  silt,  etc.,  of  which  tlioy  ore  com- 

poseil,  the  author  goes  on  to  give  his  explanation  of  their  origin, 

which,  as  it  differs  somewhat  from  that  usually  accepted,  we  will 

notice  more  at  length.     Assuming  that  the  slightly  elevated  land  in 

the  neighbourhood  of  Bomney  formed  on  island  in  Boman  times. 
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and  that  the  sea  flowed  over  what  is  now  marsli  land,  he  supposes 
that  the  rising  tide  carried  sediment  into  the  bay,  and  deposited 
it  behind  the  island  ;  thus  graduallj  silting  up  this  part  of  the  bay. 
At  the  same  time,  by  the  eddy  in  the  bay,  silt  would  be  deposited  on 
the  south-west  of  the  island,  the  main  stream  at  low  water  flowing 
out  between  these  shoals.  The  old  island  of  Bomney  gradually 
extending  northwards,  towards  the  coast  of  Kent,  finally  shut  out 
the  waters  there  entirely ;  but  the  western  shoal  never  quite 
reached  the  mainland,  and  there  has  always  been  a  channel  on  its 
western  side,  where  the  Rother  now  runs. 

The  foregoing  is  a  very  bald  sketch  of  Mr.  Appach's  views,  in 
support  of  which  he  quotes  from  previous  writers.  His  own  ob- 
servations are  numerous,  and  this  part  of  the  volume  forms  a  useful 
contribution  to  Geological  literature. 

It  will  be  seen  that  Mr.  Appach  differs  materially  from  those  who 
regard  Romney  Marsh  wholly  as  the  delta  of  the  Bother,  and  he 
aptly  remarks  tliat  whilst  deltas  invariably  have  an  inclination 
from  the  land  towards  the  sea,  marshes  formed  by  the  sea,  as 
Bomney  Marsh,  slope  inwards  towards  the  land  (p.  24).  Of  course 
it  would  not  be  denied  that  the  sediment  brought  down  by  the 
Botlier  has  greatly  aided  in  silting  up  the  area.  In  Mr.  Appach's 
supposition  regarding  the  earlier  stages  in  the  formation  of 
the  Marsh,  with  tlie  formation  of  shoals,  and  the  gradual  de- 
position of  silt  aroimd  them,  he  does  not  much  differ  from 
opinions  which  have  been  published  before,  but  his  account  of 
subsequent  events  departs  somewhat  from  tlie  common  explanation. 
Thus  by  the  gradual  extension  of  the  eastern  island  (Bomney) 
landwards,  the  sea  was  shut  out  on  the  east  side,  and  the  water 
at  ebb  tide  drained  west  and  south-west  into  the  main  channel 
between  the  islands.  Mr.  Elliott^  holds  that  whilst  the  Biver 
Limen  never  ran  out  at  Lympne  along  the  north  side  of  the 
marsh,  yet  that  the  backwater  scoured  along  a  channel  here, 
forming  the  ancient  harbour  of  Lympne,  and  that  this  channel 
gradually  silted  up.  The  common  belief  is  that  tlie  Biver  Limen 
itself  occupied  this  channel  until  its  course  was  altered  to  Bomney. 
The  present  appearance  of  the  marshes  gives  but  little  evidence 
upon  tliis  question.  There  is  no  trace  of  the  supposed  river  course 
west  of  Lympne,  wliilst  that  to  Bomney  is  still  plainly  traceable. 

The  French  coast  has  undergone  fewer  changes;  but  such  as 
have  occurred  are  not  unimportant.  Tlie  chief  agent  in  change  has 
been  "blown  sand,"  which  has,  more  or  less,  choked  up  the  river 
mouths ;  the  harbour  of  Boulogne  being  even  now  kept  open  with 
difficulty.  We  may  here  note  a  Geological  error  into  which  Mr. 
Appach  has  fallen  in  regarding  the  cliffs  nortli  and  south  of 
Boulogne  as  being  composed  of  Wealden  Bocks.  They  consist  of 
Portland  and  Kinimeridge  Beds,  with  only  occasional  thin  patches 
of  Wealden  on  their  summits. 

In  conclusion,  we  may   briefly  note  the  historical  application 

*  "  Account  of  the  Dymchurch  "Wall."  Proc  Inst.  Cit.  Eng.,  vol.  vi,  p,  467, 
1847.    Appendix  to  C.  B.  Smith's  Eeport  on  Lymne,  4io.,  1852,  p.  41. 
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which  Hr.  Appach  makes  of  these  changes  in  fixing  the  place  of 
departure  from  Gaul  selected  by  the  Homans,  and  that  of  their 
landing  in  Britain.  Mr.  Appach  regards  Ceesar  as  sailing  from 
Boulogne  towards  Hythe,  and  then  coasting  northwards  towards 
Deal,  until  stopped  by  the  tide.  Turning  back,  he  sailed  again 
along  the  coast  into  the  bay  which  then  existed  west  of  Hythe,  and 
landed  at  Bennington.  In  his  second  voyage  Caesar  sailed  again 
from  Boulogne,  and  drifted  northwards  towards  the  South  Foreland, 
then,  as  before,  returned  along  the  English  coast  into  the  *'  Bay 
of  Apuldore." 

The  book  is  illustrated  by  a  map  showing  the  supposed  coast  line 
in  Roman  times,  also  the  directions  taken  by  tlie  Boman  fleet  in 
each  voyage.  We  recommend  the  volume  to  all  interested  in  the 
coast  changes  and  superficial  deposits  of  our  south-eastern  counties. 

W.  T. 

iaH:E>OEa?s  .A.isriD  :E>E,ooEHZDiisra-s. 

BoTAL  Society  op  Edikbuboh. — On  the  15th  February,  a  meet- 
ing of  the  Boyal  Society  was  held  in  the  Society's  Hall,  lioyal  In- 
stitution, Dr.  Christison,  President  of  the  Society,  in  the   chair. 

Progress  of  the  Geological  Survey  of  Scotland, — At  the  request  of 
the  Council,  Mr.  Geikie,  the  Director  of  the  Geological  Survey  of 
Scotland,  addressed  the  Society  upon  the  the  j)rogrehis  of  the  Survey. 
He  began  by  sketching  the  labours  of  previous  geologists,  dwell- 
ing more  especially  upon  those  of  Boue,  Maccullocli,  Maelaren,  Mur- 
chison,  Nic<3l,  etc.  Passing  then  to  the  result  obtained  })y  tlie 
Survey  in  Scotland,  he  said  that  the  area  wliicli  has  now  been 
mapped  in  Scotland  amounts  in  all  to  about  4,100  scjuare  niilos.  Of 
this  area,  2,269  square  miles  have  been  jiublislied  on  the  one-inch 
scale,  about  800  square  miles  are  now  in  the  course  of  being  en- 
graved, and  the  rest  is  in  progress.  Nine  sheets  of  the  one-inch 
map  have  been  published,  comprising  the  whole  or  j)arts  of  the 
counties  of  Edinburgh,  Haddington,  Linlithgow,  Fife,  Kinross, 
Peebles,  Selkirk,  Lanark,  Ayr,  and  Kirkcudbright.  In  addition  to 
these  maps  on  the  sciile  of  one  inch  to  a  mile,  there  are  also  issued 
maps  of  the  coal-fields  on  the  scale  of  six  inches  to  a  mile.  Of  these 
maps,  thirty-six  sheets  havc^  been  j)ublished,  including  tlie  coal-fields 
of  Mid-Lothian,  East  Lothian,  Fife,  and  Ayrshire.  A  considerable 
num]>er  more,  now  in  the  hands  of  the  engraver,  embrace  the 
northern  half  of  the  Ayrshire  coal-field,  with  part  of  the  great  coal- 
basin  of  the  Clyde. 

Tlie  speaker  then  proceeded  to  give  some  account  of  the  chief 
scientific  results  obtained  by  the  Geological  Survey  of  Scotland, 
during  the  four  years  which  had  elai>sed  since  ho  last  addressed  the 
Society  upon  this  sulgect.  Beginning  with  the  oldest  rocks  ex- 
amined, he  showed  the  area  of  Silurian  strata  which  had  been 
mapped,  including  the  richly  fossiliferous  districts  of  Carrick,  from 
which  a  large  number  of  fossils  had  been  o})tained.  Within  the  last 
few  montlis  an  important  discovery  has  been  made  by  one  oC  iVia 

VOL.  VI.— NO.  LVII.  ^ 


]  30    jReparts  and  Proceedings — Bayal  Society  of  JEdinburgh. 

younger  members  of  the  Survey,  Mr,  R.  L.  Jack,  viz.,  the  oocurrenoe  of 
a  bed  of  fossiliferous  conglomerate,  which  has  been  traced  for  about  five 
miles  among  the  Lower  Silurian  rocks  of  the  Leadhills.  The  fossilB 
have  not  yet  been  examined,  but  there  seems  much  probability  that 
this  bed  will  prove  to  be  a  prolongation  of  the  well-known  Wrae 
limestone,  and  thus  define  the  age  of  the  strata  of  the  Leadhill  dis- 
trict. A  large  area  of  Old  Bed  Sandstone  has  now  been  examined, 
including  the  whole  region  between  the  Pentland  Hills  and  the 
south-west  of  Ayrshire.  Three  distinct  divisions  have  been  asoer- 
tained — an  upper  series,  graduating  upwards  into  the  Carboniferous 
formation,  and  best  seen  in  the  eastern  parts  of  the  kingdom,  a 
middle  group,  extensively  developed,  to  the  south  of  the  town  of  Ayr, 
and  a  lower  group,  which  reaches  an  enormous  thickness,  in  die 
centre  of  the  Lowlands,  and  passes  down  into  the  Upper  Silurian.  In 
this  lower  division,  as  it  approaches  its  north-eastern  limit,  a  re- 
markable local  unconformity  has  been  ascertained  by  the  recent 
researches  of  Mr.  B.  N.  Peach  and  Mr.  Greikie.  In  the  Pentland 
Hills,  the  conglomerates  and  sandstones  rest  upon  the  vertical 
abraded  edges  of  the  Upper  Silurian  rocks  ;  while  only  a  few  miles 
distant,  in  the  parish  of  Lesmahagow,  there  is  no  such  break,  but 
the  one  series  passes  regularly  into  the  other.  The  Pentland 
Hills,  therefore,  contain  two  groups  of  strata,  both  belonging 
to  the  Lower  Old  Bed  Sandstone,  but  the  one  lying  quite  uncon- 
formably  on  the  other.  The  great  development  of  contempora- 
neous igneous  rocks  associated  with  these  strata,  may  possibly 
be  connected  with  the  origin  of  this  local  break  in  the  suc- 
cession of  the  deposits.  Much  attention  has  been  bestowed  by 
the  Survey  during  the  last  few  years  u^wn  the  lower  members  of 
the  Carboniferous  system.  The  result  has  been  a  twofold  division 
of  that  hitherto  vaguely  defined  set  of  strata  known  as  the  "  caloi- 
ferous  sandstones,"  between  the  top  of  the  Old  Bed  Sandstone  and 
the  base  of  the  Carboniferous  Limestone.  New  light  has  conse- 
quently been  tlirown  upon  the  history  of  the  earlier  portions  of  the 
Carboniferous  period  in  Scotland.  The  lower  part  of  the  calciferous 
sandstones  consists  of  a  thick  but  variable  group  of  red  sandstones, 
extensively  developed  in  Ayrshire,  Arran,  and  Bute,  and  stretching 
across  the  island  to  the  coast  of  Haddington  and  Berwick.  Between 
these  Lower  Sandstones  and  the  base  of  the  Carboniferous  Lime- 
stone, comes  a  group  of  strata  possessing  much  interest  from  the 
variations  which  it  exhibits  in  thickness,  and  in  the  nature  of  its 
component  strata.  In  some  districts  it  is  altogether  absent,  and 
then  the  Carboniferous  Limestone  and  the  Bed  Sandstones  oome 
together.  But  again,  at  no  great  distance,  it  reappears,  and  soon  ac- 
quires a  considerable  thickness.  In  the  western  part  of  the  country 
it  consists  of  grey  and  white  Sandstones,  pale  grey,  green,  or 
mottled  marls  and  shales,  with  bands  of  cement-stone,  sometimes 
with  dark  shale  and  ironstone.  The  Ballagan  beds  of  the  Campsie 
Hills  belong  to  this  group.  In  the  eastern  half  of  the  country, 
throughout  the  Lothians,  it  is  made  up  of  thick  white  sandstones,  black 
shales,  ironstones,  some  beds  of  Limestones,  and  even  of  coal,  its 
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most  important  components  being  those  bituminous  shales  from 
which  oU  is  now  so  extensively  obtained.  In  the  east  of  Fife  it 
contains  a  great  many  bands  of  Limestones,  having  the  fossils  and 
general  aspect  of  true  Carboniferous  Limestone  beds,  while  in  Ber- 
wickshire it  reassumes  the  aspect  which  it  shows  in  Ayrshire  and 
the  west. 

An  important  feature  in  the  recent  work  of  the  Survey  is  the 
mapping  of  the  Permian  basins  of  Ayrshire  and  ThomhiU,  and  the 
discoveiy  of  a  beautiful  series  of  contemporaneous  igneous  rocks  as- 
Booiated  with  the  Permian  sandstones  of  both  these  localities.^ 

Li  connection  with  this  subject,  Mr.  Greikie  remarked  that  the 
detailed  labours  of  the  Survey  had  now  brought  to  light  the  histoiy 
of  a  long,  though  interrupted,  series  of  volcanic  phenomena,  dating 
from  the  time  of  the  Lower  Old  Red  Sandstone,  and  extending  even 
into  the  Tertiary  period.  Of  these  igneous  rocks,  the  oldest  group 
forms  the  range  of  broken  hilly  ground,  which  stretches  from  near 
Edinburgh  south-westward  through  Lanarkshire,  into  the  south  of 
Ayrshire.  The  next  series,  in  point  of  age,  is  that  which  belongs 
apparently  to  a  middle  division  of  the  Old  Red  Sandstone,  and 
forms  the  hills  to  the  south  of  the  town  of  Ayr.  Then  come  indi- 
cations of  volcanic  activity  in  the  Upper  Old  Red  Sandstone  of  the 
east  of  Scotland.  The  earlier  half  of  the  Carboniferous  period  in 
Scotland,  was  marked  by  the  abundance  and  activity  of  the 
volcanos.  The  remains  of  the  lavas  and  ashes  then  erupted  form 
the  hills  in  the  north  of  Ayrshire  and  Renfrewshire,  and  most  of 
the  craggy  hills  which  roughen  the  area  of  the  Lothians  and  of  Fife. 
Next  in  order  of  time  are  the  interesting  traces  of  volcanic  action 
associated  with  the  Permian  rocks  of  Ayrshire  and  Nitlisdale,  which 
will  be  described  in  a  forthcoming  portion  of  the  Memoirs  of  the 
Geological  Surs'cy.  The  most  recent  igneous  rocks  yet  traced  arc 
dolerite-dykes,  which  run  across  all  the  other  rocks  and  even  cross 
large  faults  without  any  deviation.  These  Mr.  Goikie  believes  to  bo 
connected  with  the  great  dolente  plateau  of  Antrim  and  the  western 
islands,  and  to  be  of  Miocene  age. 

Several  areas  of  Metamorphic  rocks  have  been  mapped  in  detail, 
particularly  by  Mr.  James  Geikie,  and  the  gradual  passage  of 
different  stratified  rocks  into  crystalline  porphyries  and  granite  rocks, 
has  been  traced  both  in  the  Lower  Silurian  and  the  Lower  Old  Red 
Sandstone  districts. 

The  mapping  in  of  the  superficial  deposits  has  been  steadily  pro- 
secuted along  with  the  survey  of  the  rocks  underneath.  Particular  at- 
tention has  likewise  been  bestowed  upon  the  traces  of  ice-groovings, 
and  it  will,  probably  be  possible,  before  many  years  are  gone,  to  shew 
on  a  map,  and  in  some  detail,  the  movements  of  the  great  ice-sheets 
of  the  Glacial  period.  While  these  researches  are  advancing,  atten- 
tion is  necessarily  drawn  every  day  to  the  connexion  between  tho 
external  form  of  tho  ground  and  the  structure  of  tho  rocks  lx?low. 
A  mass  of  evidence  has  now  been  accumulated  by  the  Geological 
Survey,  to  show  that,  as  was  originally  maintained  by  Hutton,  the 

^  See  Geol.  Mao.  YoL  III.  p  243. 
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present  outlines  of  the  country  are  not  to  be  traced  back  to  tibe 
operation  of  underground  forces,  but  mainly  to  the  action  of  subaerial 
agents.  In  proof  of  this  statement  the  speaker  indicated  the  lines  of 
the  great  faults  ascertained  in  the  course  of  the  prosecution  of  the 
Survey,  and  showed  that,  instead  of  coinciding  with  lines  of  faolt, 
the  valleys  in  reality  run  across  the  faults  in  all  directions,  and 
without  any  reference  to  their  existence.  He  concluded  by  con- 
gratulating the  Society  upon  the  growing  recognition  of  the  pre- 
eminent genius  of  Hutton,  whose  views  were  first  promulgated 
within  the  walls  of  the  Society.  Hutton  he  regarded  as  the  father 
of  modem  physical  geology,  and  wo  are  now  only  coming  abreast 
of  him,  so  far  was  that  great  man  in  advance  of  his  time.  All  the 
examination  and  scrutiny  wliich  the  detailed  work  of  the  Greological 
Survey  involves  has  hitherto  only  served  to  confirm  and  extend  the 
views  which  Hutton  was  the  first  to  enunciate. 

Gkolooical  Society  op  London.  —  January  27th,  1869. — ^1. 
"  Notes  on  Graptolites  and  allied  Fossils  occurring  in  Ireland."  By 
W.  H.  Baily,  Esq.,  F.G.S.     [First  Paper.] 

After  remarking  that  the  Graptolites  are  now  generally  re- 
garded as  belonging  to  the  class  Hydrozoa,  the  author  detailed  the 
various  localities  in  the  south  of  Ireland  in  which  they  had  been 
found,  and  indicated  the  species  occurring  in  each  place.  The 
localities  are  situated  in  the  counties  of  Waterford,  Wexford,  Clare, 
and  Tipperary  ;  and  the  species  are  as  follows : — 


Cladagrapsui  graeilis^  HaU. 
Diplograpsus  pristiSf  His. 
,,  mucronatut, 

„  tcretiuseulut* 

„  dentatutt  Brong^ 

Climacograpttis  bicornis,  UalL 
Dtcranograpsut  ramosus,  HalL 
Cyrtograpsus  graeilia^  HaU. 
„        hamatutf  Bailj. 


JHdymograpsua  sextant,  HaU. 

„  eleganSf    Carr.  (=  D, 

Jlaccidus^  Htll  ?  Nich.). 
Didymograpsus  caduceusy  Salt. 
,,  Forehhammeri, 

Oraptolithus    (jsagittarius)    Ilisingeri, 

Carr. 
„  Sedgwieki. 

„  tenuis. 

,,  priodon. 

The  most  widely  distributed  of  all  is  Diplograpsus  pristis,  to 
which  the  author  thinks  D.  mucronatus  and  d^iutatus  probably  beloug. 
The  fossils  described  by  the  author  as  Theca  eometoides  may  pro- 
bably be  the  gonothccad  of  D.  priatis,  as  had  been  suggested  by 
Mr.  Carruthers. 

Discussion. — Mr.  Carruthers  remarked  that  while  almost  all  observers  have  re- 
ferred these  creatures  to  the  Hydrozoa^  there  was  au  impression  abroad,  founded  on  a 
misconception  of  a  remark  of  Prof.  Huxley's,  that  he  classed  them  as  Poiyzoa,  He 
had,  however,  Prof.  Huxley's  authority  for  saying  that  he  did  not  so  regard  them. 

2.  "Notice  of  Plant-remains  from  beds  interstratified  with  the 
Basalt  in  the  county  of  Antrim."     By  W.  H.  Baily,  Esq.,  F.G.S. 

The  deposit  referred  to  by  the  author  was  discovered  by  the  late 
Mr.  G.  V.  Du  Noyer  in  cuttings  of  the  Northern  Railway  of  Ireland 
near  Antrim ;  it  consists  of  a  layer  from  4  to  8  inches  in  thickness, 
separated  by  a  conglomerate  bed  of  10  or  12  feet  from  the  under- 
lying basalt,  and  by  earthy  beds  of  about  equal  thickness  from  the 
superficial  basaltic  layer.  The  remains  are  embedded  in  a  Bed 
OJajr,  and  associated  witk  hsamatitic  iron  ore. 


Geological  Somety  of  London.  133 

The  author  regarded  a  large  oone  as  that  of  a  tme  Piiitia,  and 
branches  of  another  ooniferoos  tree  as  belonging  to  a  Sequoia  nearly 
allied  to  8,  Stembergif  Heer ;  of  this  a  small  imbricated  cone  might 
possibly  be  the  fruit.  Other  fragments  of  ConifersB  seem  to  belong 
to  Cvpressites  or  Taxites.  The  fossils  consist  chiefly  of  leaves  of 
troe  Dicotyledonous  plants.  The  author  identified  some  of  these 
with  species  of  JRhamnites,  Olea,  Fagtu,  and  Qtiercus.  Leaves  of. 
endogenous  plants,  such  as  Sedges  and  Grasses,  occur  not  unfine- 
qoently.  A  lai^  mass  of  fossil  wood  of  dicotyledonous  structure 
was  obtained  from  the  hsdmatitic  conglomerate.  CarpoUthes  are 
also  found.  The  v^etable  remains  are  accompanied  by  a  few 
elytra  of  Beetles. 

The  author  remarked  that  tliese  remains  seem  to  differ  as  a  group 
from  those  of  the  Island  of  Mull.  Their  alliance  appears  to  be  with 
Mid-European  forms,  and  they  are  certainly  of  Upper  Tertiary  age, 
probably  Miocene. 

DiscirasiON. — Mr.  Carrathers  olMeired  on  the  difficDlty  of  determining  gDecies,  or 
even  genera,  satisfactorily,  from  such  fragmentary  evidence  as  that  addncea  by  Mr. 
Boily.  He  considered  that  the  small  cone  did  not  belong  to  Seqmoia,  inasmuch  as  the 
cone  of  Sequoia  was  not  composed  of  imbricate,  but  of  adnate,  peltate  scales.  The 
wood  was  not  only  dicotyledonous,  but  coniferous. 

Mr.  Darid  Forbes  remarked  that  the  existence  of  this  leaf-bed  might  be  regarded 
as  affording  grounds  for  belief  in  the  non-igneous  origin  of  basalt.  He  had,  how- 
ever, made  experiments  as  to  the  non-conducting-power  of  clay,  and  had  found  that 
even  half  an  inch  of  clay  was  sufficient  to  protect  vegetable  forms  from  destruction  by 
the  heat  of  a  mass  of  slag  allowed  to  flow  over  them.  In  the  same  manner  he  had 
found  the  forms  of  trees  still  preserved  under  the  lava  of  Vesuvius. 

Mr.  R.  H.  Scott  called  attention  to  the  work  of  Dr.  Ileer  on  the  specimens 
brought  home  from  Greenland  by  Dr.  "Whymper,  amon^  which  he  had  recognised 
the  fruits  of  various  plants  which  had  already  been  identified  by  him  from  the 
leaves.  The  connexion  between  these  beds  and  those  of  Bovey  Tracey,  Disco  Bay, 
and  other  Miocene  deposits  throug^hout  Europe  wa^  now  proved ;  and  the  recent 
importations  by  the  Swedish  Polar  Expedition  would  throw  further  light  on  the 
subject.  No  doubt  further  discoveries  would  also  be  made  of  a  similar  character  in 
the  North  of  Ireland.  He  pointed  out  the  similarity  between  the  Irish  section  and 
those  of  Greenland,  where  vegetable  remains  were  also  found  intcrstratified  with 
basalt. 

3.  "  Remarks  upon  the  Basalt  Dykes  of  the  Mainland  of  India, 
opposite  to  the  Islands  of  Bombay  and  Salsette."  By  G.  T.  Clark, 
Esq.,  F.G.S. 

The  author  described  the  general  features  of  the  country  referred 
to,  and  stated  that  the  dykes  which  traverse  it  vary  from  I  or  2  to 
100  or  150  feet  in  width,  and  often  extend  many  miles.  They  are 
all  basaltic,  with  a  tendency  to  prismatic  structure,  but  never  co- 
lumnar. The  adjacent  Trap  is  but  little  modified,  only  somewhat 
hardened,  so  as  to  resist  weathering;  by  this  means  long,  narrow 
ridges,  more  or  less  deeply  furrowed  above  by  the  weathering  of  the 
basalt  dyke  itself,  are  produced.  The  general  direction  of  the  dykes 
is  parallel  to  the  lines  of  volcanic  vents  ;  those  near  the  main  axis  of 
the  Concan  lying  N.  and  S.,  and  those  near  the  subordinate  axis  in 
the  Malseji  valley,  about  E.N.E.  and  W.S.W.  They  run  nearly 
straight,  and  have  their  faces  usually  parallel,  but  sometimes  swell 
out  or  contract,  or  include  a  rider.  The  author  considered  that  these 
dykes  were  formed  probably  during  the  latest  periods  oi  ^oVoaxoa 
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aotion  in  Western  India.     They  probably  belong,  in  his  opinion,  to 

two  periods,  as  dykes  of  different  grain  frequently  intersect  each 

other.     The  dykes  running  N.E.  and  S.W.  often  traverse  and  slightly 

dislocated  those  lying  more  N.  and  S.,  and  are  probably  of  later  date. 

DiBCuaaioN. — Mr.  David  Forbes  did  not  see  any  proof  of  the  dykes  being  of 
different  ages.  In  modem  eruptions,  lasting  over  some  years,  the  lara  first  erupted 
sometimes  Decame  fissured,  and  the  fiiisures  filled  at  a  later  period  of  the  emption. 

4.  ''On  Auriferous  Rocks  in  South-eastern  Africa."  By  Dr. 
Sutherland.    Communicated  by  Sir  B.  I.  Murchison,  Bart.,  F.R.S.»  etc. 

Fourteen  years  ago  the  author  expressed  the  opinion  that  gold 
would  be  fouiid  in  the  metamorphic  rocks  of  Natal.  A  few  months 
since  Mr.  Parsons  found  this  metal  by  washing  the  iron  sand  of 
some  of  the  southern  rivers  of  the  colony.  The  gold  is  in  micro- 
scopic rounded  grains.  Dr.  Sutherland  considers  that  the  gold  is 
diffused  as  minute  particles  in  the  granite  and  gneiss  underlying  the 
Silurian  rocks  of  South  Africa. 

These  old  gneissic  rocks  are  very  much  contorted,  indnde  ex- 
tensive veins  and  lenticular  masses  of  quartz,  and  are  traversed  by 
basalts.  The  Silurian  strata,  resting  imconformably  on  the  gneiss, 
have  been  invaded  by  igneous  matter  (which  is  never  granitic),  and 
though  generally  horizontal,  are  frequently  flexuous,  and  in  some 
places  greatly  faulted,  to  the  extent  of  even  1000  feet,  together 
with  the  gneissic  rocks  beneath.  These  latter  have  been  deeply 
eroded  by  the  rivers,  frequently  to  the  depth  of  500-1000  feet,  and 
even  of  3000  feet  in  some  valleys;  and  in  the  alluvia  of  these 
valleys  the  gold  occurs.  The  valleys  have  sometimes  evidently 
oommenced  in  great  displacements,  forming  "  valleys  of  elevation," 
on  which  the  denuding  agency  heis  been  operating  ever  since. 

In  certain  mountains  in  the  basin  of  the  St.  John's  Biver,  Natal, 
dioritic  rock  traverses  the  secondary  strata;  and  along  the  line  of 
contact  it  contains  copper-ores  with  100  grains  of  gold  to  the  ton. 

n.— February  10th,  1869.— 1.  "  On  the  Evidence  of  a  ridge  of 
Lower  Carboniferous  Rocks  crossing  the  Plain  of  Cheshire  beneath 
the  Trias,  6uid  forming  the  boundary  between  the  Permian  Kocks  of 
the  Lancashire  type  on  the  North  and  those  of  the  Salopian  type  on 
the  South."     By  Edward  Hull,  Esq.,  M.A.,  F.R.S.,  F.G.S. 

In  this  paper  the  author  proposed  to  accoimt  for  the  dissimilarity 
of  mineral  and  stratigraphical  characters  of  the  Permian  formation 
of  Lancashire  and  the  North  of  England  as  compared  with  that  of 
the  Midland  Counties  and  Shropshire,  on  the  ground  that  they  had 
originally  been  deposited  in  separate  basins,  divided  off  from  each 
other  by  a  ridge  of  Lower  Carboniferous  rocks,  stretching  &om 
west  to  east,  under  the  central  plain  of  Cheshire. 

The  author  showed  that  there  was  evidence  of  such  a  ridge  on  the 
east  side  of  the  plain  of  Cheshire,  by  the  uprise  of  the  Lower  Car- 
boniferous rocks  to  the  north  of  Congleton  edge,  in  the  valley  of  the 
Biver  Dane,  and  that  the  date  of  this  uprise  and  the  denudation  of 
the  Upper  Carboniferous  beds  along  the  axis  of  elevation  was  clearly 
determined  to  be  antecedent  to  the  Permian  period  by  the  outlier  of 
Permian  rocks  at  Bushton  Spencer. 
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On  the  west  side  of  the  plain  there  was  evidence  of  a  similar  axis 
of  upheaval  to  the  south  of  the  Flintshire  Coal-field  near  Hope, 
where  the  Lower  Carboniferous  rocks  (Yoredale  and  Millstone  beds) 
are  brought  up  to  the  surface  at  the  margin  of  the  New  Bed  Sand- 
stone. 

Mr.  Hull  regarded  the  uprise  on  each  side  of  the  plain  as  referable 
to  the  same  Pre-Permian  age,  and  as  belonging  to  Uie  East  and  West 
Bjrstem  of  flexures  into  which  the  Carboniferous  rocks  were  thrown 
at  the  close  of  the  Carboniferous  period  over  the  north  of  England. 
Such  an  axis  had  its  antetype  in  ihe  concealed  ridge  which  once  oc- 
cupied the  valley  of  the  Severn,  and  divided  the  Devonian  rocks  of 
Devonshire  from  those  of  South  Wales ;  and  the  author  suggested 
that  a  similar  ridge,  now  concealed  beneath  the  Triassic  formation  of 
Cheshire,  offered  the  only  satisfactory  explanation  of  the  dissimilar- 
ity in  the  two  types  of  Permian  beds — that  of  Lancashire,  and  that 
of  Shropshire  and  the  Midland  Counties. 

Discussion, — Prof.  Bamsay  considered  that  the  lithological  differences  in  the 
Pennian  rocks  of  the  two  areas  referred  to  were  hardly  so  great  as  was  supposed  by 
Blr.  Hull. 

Mr.  Prestwich  remarked  that  the  nearly  equal  thickness  of  the  Permian  deposits  in 
the  two  areas  was  in  fayour  of  their  haying  been  deposited  in  continuity. 

Mr.  W,  W.  Smyth  considered  that  the  difference  between  the  Permian  beds  in 
question  was  not  so  great  as  the  author  supposed,  but  that  the  undoubted  existence 
south-west  of  Chester  of  a  breadth  of  five  or  six  miles  of  Bunter  Sandstone  lying 
immediately  upon  the  Millstone  Grit,  although  observed  only  at  one  point,  was 
strongly  in  favour  of  the  author's  hypothesis. 

Mr.  Hull  stated  in  reply  that  the  difference  between  the  two  groups  of  Permian 
rocks  to  which  he  had  referred  was  such  as  to  cause  their  identity  to  appear  at  first 
sight  very  doubtful.  The  extent  of  the  anticlinal  at  Rushton  Spencer  is  so  great  that 
it  must  be  inierred  to  have  extended  far  both  to  the  east  and  west. 

2.  "  On  the  Eod  Chalk  of  Hunstanton."  By  the  Rev.  T.  Wilt- 
shire, M.A.,  r.L.S.,  F.G.S. 

The  author  described  the  section  exposed  in  Hunstanton  Cliff  as 
showing  : — 1.  White  Clialk  with  fragments  of  Inocerami.  2.  White 
Chalk  with  Siphonia  paradoxical  having  its  base  undulated  and  the 
cavities  filled  up  with  a  thin  bright  rod,  argillaceous  layer,  resting 
upon  (3)  the  Red  Chalk,  which  is  divisible  into  three  sections :  a, 
hard,  containing  Avicula  grijphaoides  and  Siphonia  paradoxica,  and 
with  fragments  of  Inocerami  at  its  base ;  6,  hard,  rich  in  Belemnites  ; 
c,  incoherent  at  its  base,  rich  in  Terehratnla.  4.  Carstone,  a  yellow, 
coarse,  sandy  deposit,  resting  on  a  bed  of  clay,  containing  no  fossils 
in  its  upper  part,  but  with  a  band  of  nodules  containing  Ammonites 
Deshayesii  and  other  species  about  thirty  feet  down,  together  with 
ironstone  nodules  like  those  of  the  Lower  Greensand  of  the  Isle  of 
Wight,  and  bearing  impressions  of  fossils  which  correlate  the  lower 
part  of  the  Carstone  with  the  base  of  tlie  English  Lower  Greensand. 
The  author  gave  a  list  of  these  fossils,  and  also  of  those  of  the  Red 
Chalk,  the  latter  amounting  to  sixty-one,  and  presenting  a  mixture 
of  forms  belonging  to  the  Lower  Chalk,  Upper  Greensand,  and 
Gault  On  comparison  with  the  Gaulc  section  at  Folkestone,  the 
author  considered  it  evident  that  the  Red  Chalk  of  Hunstanton  was 
equivalent  to  the  upper  part  of  that  formation.     He  mentioned  that 
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ten  miles  south  of  Hunstanton,  in  artificial  sections,  blue  Qault  has 
been  found  resting  upon  the  Garstone,  whilst  rather  nearer  to 
Hunstanton  the  same  place  was  occupied  by  a  red  clay,  connecting 
the  two  dissimilar  deposits,  which,  however,  were  shown  by  analysis 
to  contain  nearly  equal  quantities  of  iron.  K  the  Upper  Greensand 
be  represented  in  the  Hunstanton  section,  the  author  considered  that 
its  place  must  be  in  the  band  numbered  2,  containing  Siphonia  para- 
doQcica  and  Avicula  gryphcBoides, 

Discussion. — The  Preeidcnt  remarked  that  the  yertehne  from  the  Red  Chalk, 
noticed  and  exhibited  by  Mr.  Wiltshire,  were  undoubtedly  those  of  Plenotatmu 
kUispinus  of  the  Upper  Greensand,  but  associated  with  these  were  other  bones  which 
he  could  not  identiiy  with  any  part  of  the  skeleton  of  Pleiiosaunu, 

Mr.  Etheridge  spoke  in  connrmation  of  the  author's  views,  referring  especially  to 
the  Palffiontological  cTidence. 

Mr.  S.  Hughes  mentioned  a  boring  near  Hitchin  where  a  hard  sandstone,  re- 
sembling Carstone,  was  found  immediately  below  the  Gault,  the  latter  haTing  a 
thickness  of  280  feet. 

Mr.  David  Forbes  remarked  on  the  similarity  in  the  amount  of  iron  present  in 
rocks  so  dissimilar  as  the  Red  Chalk  and  the  blue  clay  of  the  Gault. 

Prof.  Morris  noticed  the  similarity  of  the  Carstone  of  Hunstanton,  and  its  equiym- 
lent  beds,  to  the  Hilsthon  and  £[ilsconglomerat,  especially  in  their  containing 
abundance  of  pisolitic  iron-ore.  He  then  adverted  to  the  marked  difference  of  the 
Lower  Greensand  of  the  Midland  districts  from  that  of  the  southern  and  northern 
areas  in  England,  in  which  that  formation  is  developed, — ^the  southern  exhibiting 
the  entire  scries  of  deposits,  which  seem  to  reappear  in  the  northern  area,  while  in 
the  Midland  district  the  lower  members  have  not  been  observed. 

Mr.  Judd  remarked  that  the  conditions  of  deposition  in  the  north  and  south  had 
been  different ;  the  Red  Chalk  increases  northwards,  from  4  feet  at  Hunstanton  to  30 
feet  at  Speeton.  He  considered  that  the  Carstone  does  not  represent  the  Tealby 
series  of  Lincolnshire,  and  that  it  is  probably  Aptien  or  Upper  ^eocomian,  but  con- 
taining in  its  lowest  part  fossils  derived  from  the  disintegration  of  Lower  Neoeomian 
beds,  in  the  same  manner  as  the  deposits  of  phosphatic  nodules  at  Potton  and 
Upware. 

Mr.  Whitaker  objected  to  the  use  of  chemical  characters  in  the  identification  of 
beds,  and  thought  that  the  presence  of  the  same  fossils  did  not  necessarily  prove  the 
identity  of  the  lied  Chalk  and  the  Gault. 

M  r.  Wiltshire,  in  reply,  maintained  the  sufficiency  of  the  Palaeontological  eyidenoe, 
that  furnished  by  the  species  of  AmmoniUt  being  especially  remarkable. 

Edinburgh  Geological  Society. — L  The  third  ordinary  meeting 
of  this  Society  was  held  on  the  17th  December,  1868 ;  Archibald 
Geikie,  Esq.,  r.R.S.,  etc.,  in  the  chair. 

The  following  communications  were  read  : — 

1.  "  Notes  on  some  Fossils  from  the  Oolite  of  Yorkshire."  By 
James  Gowans,  Vice-President.  Mr.  Growans  described  some  Fossils 
found  by  him  at  Lethrington  Howe,  near  New  Malton. 

2.  "  Hemarks  on  a  specimen  of  Ascoceras  from  the  Coal-measores." 
By  George  Lyon. 

Mr.  Lyon  exhibited  and  described  a  magnificent  specimen  of 
Ascoceras  from  the  Coal-measures  of  Lanarkshire.  He  pointed  out 
that  the  discovery  was  of  great  interest,  because  hitherto  this  genus 
had  only  been  been  found  in  Silurian  rocks.  He  made  a  few  obser- 
vations on  the  family  OrthoceratidcB, 

Dr.  Page  remarked  that  the  Ascoceras  just  described  by  Mr.  Lyon 
was  the  third  perfect  specimen  he  knew  of  that  had  been  found  in 
the  Lanarkshire  Goal-measures. 
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3.  "  Notice  of  colmnnar  Mioa-schist  from  a  Vitrified  Fort  in  the 
Eylee  of  Bate."     By  J.  Haswell,  M.A. 

After  describing  the  appearance  of  this  Vitrified  Fort,  and  the 
Tarioos  theories  advanced  by  different  authors  to  account  for  the 
formation  of  such  forts  in  early  times,  Mr.  Haswell  noticed  the 
changes  which  had  taken  place  in  the  Mica-schist,  in  consequence  of 
the  great  heat  to  which  it  had  been  subjected ;  and  he  shewed,  by 
adducing  examples  of  columnar  structure  in  other  substances,  that 
the  columns  in  this  Mica-schist  have  probably  owed  their  origin  to 
the  subsequent  contraction  of  the  mass. 

4.  A  beautiful  '"Nautilus"  from  the  Carboniferous  Limestone  of 
Bathgate  was  exhibited  by  Alexander  SomervaiL  It  is  thought  that 
this  specimen  may  turn  out  to  be  a  new  species. 

n. — ^The  fourth  ordinary  meeting  of  this  Society  was  held  on  the 
21st  January,  in  the  Society's  rooms,  Archibald  G^ikie,  Esq.,  F.B.S., 
President,  in  the  chair. 

Mr.  Creikie  gave  a  Sketch  of  the  Life  and  Works  of  the  late 
Principal  Forbes. 

James  David  Forbes  was  bom  at  Edinburgh,  on  the  20th  April, 
1809.  He  died  on  the  31st  of  December,  1868.  When  a  youth, 
Principal  Forbes  studied  geology  under  Jameson,  from  whom  he 
acf^uired  a  love  for  mineralogy,  and  retained  it  to  the  last.  More- 
over, his  own  predominant  tendency  towards  physics  tinged  even 
his  geological  studies.  Hence  we  find  him  rising,  on  the  one  hand, 
from  a  contemplation  of  the  phenomena  of  glaciers  to  a  philosophi- 
cal investigation  of  the  laws  under  which  these  phenomena  occur ; 
on  the  other,  from  the  mere  observation  and  collection  of  rocks  and 
minerals,  to  the  natural  philosophy  of  the  operations  by  wliioh  they 
were  produced.  Ho  attended  the  classes  of  the  Edinburgh  Univer- 
sity. On  leaving  college,  his  favourite  pursuits,  as  he  tells  us,  were 
geology,  meteorology,  and  general  and  terrestrial  physics.  He  made 
excursions  in  his  own  country,  and  extended  his  summer  rambles 
into  the  Continent,  and  particularly  to  Switzerland,  where  he 
formed  friendships  with  some  of  the  foremost  scientific  men  of  that 
country,  and  where  the  idea  of  investigating  the  natural  history  of 
glaciers  early  began  to  form  itself  in  his  mind.  In  the  year  1833, 
when  only  twenty-four  years  of  age,  he  was  appointed  to  the  chair 
of  natural  history  in  his  own  University,  an  office  which  he  held 
with  distinction  up  to  1859.  No  one  who  had  the  good  fortune  to 
hear  his  prelections  will  1^  likely  to  forget  the  singular  clearness, 
patience,  and  thoroughness  of  his  expositions.  Witli  his  students  he 
was  a  favourite  professor.  In  addition  to  his  labour  in  the  Univer- 
sity, he  was  indefatigable  in  attention  to  the  welfare  of  the  Royal 
Society  of  Edinburgh,  of  which  he  continued  to  be  for  many  years 
the  active  general  secretary.  He  communicated  papers  which  shed 
a  new  lustre  upon  the  transactions  of  that  body,  eliciting  for  their 
author  the  highest  honours  which  the  Society  had  to  bestow,  and 
giving  him  a  name  honoured  and  familiar  throughout  Europe. 

When  the  duties  of  the  winter  were  over,  he  loved  to  escape  to 
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Switzerland,  there  to  renew  his  researches  among  the  snowfields  and 
glaciers.  He  had  early  in  life  proposed  to  himself  to  examine  that 
country,  not  as  a  mere  amusement,  but  as  a  serious  occupation,  and 
with  the  great  De  Saussure  as  his  model.  Writing  in  1843,  he  sajrs 
of  himself — ''  I  had  the  advantage  of  receiving  my  first  impressions 
of  Switzerland  in  early  youth,  and  I  have  carefully  refreshed  and 
strengthened  them  by  successive  visits  to  almost  eveiy  district  of 
the  Alps  between  Provence  and  Austria.  I  have  crossed  the 
principal  chain  of  the  Alps  twenty-seven  times,  generally  on  foot,  by 
twenty-three  different  passes,  and  have,  of  course,  intersected  th^ 
lateral  chains  in  very  many  directions.  I  have  likewise  undertaken 
similar  journeys  in  other  mountainous  countries  with  a  view  to  com- 
pare the  results.  I  have  spent  part  of  ten  summers  on  the  Con- 
tinent, and  six  of  these  in  the  Alps  and  adjacent  country."  From 
these  varied  wanderings,  but  more  especially  from  the  careful, 
detailed  measurements  made  during  a  prolonged  sojourn  among  the 
Swiss  mountains  in  the  summer  of  1842,  he  was  enabled  to  write 
his  great  work  on  the  Alps — a  treatise  which  at  once  established  his 
name  as  an  observant  and  eloquent  traveller,  and  as  the  most  suo- 
oessful  of  all  the  philosophers  who  had,  up  to  that  time,  grappled 
with  the  problem  of  glacier-motion.  The  publication  of  his  volume, 
however,  by  no  means  completed  his  labours.  Year  after  year  he 
continued  to  revisit  the  Alps,  and  to  send  at  intervaLs  a  narrative  of 
his  arduous  journeys  to  the  Edinburgh  Philosophieal  Joumcd,  There 
is  reason,  indeed,  to  believe  that  the  excessive  fatigue  of  many  of 
these  mountain  expeditions  began  to  tell  upon  his  constitution.  In 
1843,  after  the  publication  of  his  "Travels,"  he  had  an  attack  of 
inflammation  of  the  lungs,  and  from  that  time  forward  he  never 
possessed  the  same  vigour  as  before. 

In  the  year  1845  he  visited  the  Isle  of  Skye,  and  his  eye,  already 
^  trained  to  recognise  the  traces  of  vanished  glaciers  in  Switzerland, 
'  was  at  once  struck  by  the  identity  of  the  forms  assumed  by  the  rocks 
at  Loch  Scavaig  with  the  roches  montonne^a  of  the  Alps.  Further 
investigation  led  him  to  obtain  complete  demonstration  of  the  former 
presence  of  a  group  of  glaciers  descending  from  the  rugged  scarps  of 
the  Cuchullin  Hills.  He  walked  over  mountain  and  glen,  filling  in 
a  rough  sketch-map  of  the  glacier  valleys  as  he  went  along,  and  in 
December  of  tlie  same  year  he  read  a  narrative  of  his  observations  to 
the  Boyal  Society  of  Edinburgh.  This  was  the  most  detailed  and 
satisfactory  account  which  had  yet  been  given  of  the  proofs  that  the 
highlands  of  Britain  once  nourished  groups  of  glaciers. 

In  the  year  1851,  as  already  remarked.  Professor  Forbes  under- 
took a  journey  to  Norway,  partly  to  make  observations  of  the  great 
solar  eclipse,  and  partly  drawn  by  his  love  of  physical  geography,  and 
notably  of  glaciers.  It  was  his  design  to  compare  the  phenomena 
of  glaciers  in  Northern  Europe  with  those  already  so  familiar  to 
him  in  Switzerland.  This  he  has  done  in  a  masterly  way.  His 
pages  contain,  in  a  clear  and  succinct  form,  the  sum  of  all  that 
was  known  at  the  time  regarding  the  snow  line  and  the  existing 
glaciers  of  Norway. 
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In  December,  1859,  on  the  remoTal  of  Sir  David  Brewster  to 
Edinburgh,  Professor  Forbes  was  chosen  Principal  of  the  United 
Collie  of  St  Salvador  and  Sl  Leonard,  in  the  University  of  St. 
Andrews.  This  office  he  held  until  his  death,  which  took  place  on 
the  31st  of  December  last.  He  slowly  declined  from  an  irremedi- 
able disease  of  the  right  long. 

The  society  then  proceeded  to  the  consideration  of  ordinaiy  business. 

The  following  commnnications  were  read  : — 

1.  ''  On  the  Depth  of  the  Seas  in  which  the  Carboniferous  Lime* 
stone  was  formed."     By  Alexander  SomervaiL 

Mr.  Somervail  said  that  by  a  careful  study  of  the  extent  and  thick- 
ness of  the  Carboniferous  Limestone,  the  organic  remains  with  which 
it  b  replete,  and  with  what  we  already  know  rcgariling  the  bathy- 
metrical  distribution  of  life  in  our  present  ocean,  and  the  deposits 
taking  place  over  its  bed,  we  might  form  something  like  a  correct 
estimate  of  the  comparative  depth  of  those  primeval  seas.  He  men- 
tioned that  the  late  Professor  £.  Forbes  held  the  opinion  that  the 
Carboniferous  Limestone  had  been  formed  in  shallow  seas  not  ex- 
ceeding fifty  fathoms  in  depth,  being  led  to  the  conclusion  by  certain 
mollusca  of  that  period  still  retaining  their  colour  markings,  and  by 
observing  that  the  testacea  of  our  present  seas,  which  have  colours 
and  well-defined  patterns,  seldom  inhabit  greater  depths  than  fifty 
fathoms.  He  differed  from  this  conclusion  of  Pn^fessor  Forbes, 
stating  that  the  shells  from  the  Carlioniferous  Limestone  exhibiting 
patterns  of  their  colours  belonged  to  few  individuals,  and  were 
confined  to  a  few  genera,  such  as  Terobratula,  Aviculopecten, 
Natica,  etc. ;  moreover,  they  coidd  not  be  proved  to  have  remained 
in  the  original  habitat  in  which  they  lived  when  imbedded  in 
the  calcareous  mud,  but  may  have  been  drift  shells  carried  far 
from  their  own  zones  of  depth.  He  remarked  tliat  the  inference 
of  Professor  Forbes  was  still  further  invalidated  by  the  fact  that 
shells  shewing  distinct  colours  have  been  obtained  from  our  pro- 
sent  seas  at  deptlis  of  one  hundred  fathoms  and  upwards.  Ho 
then  proceeded  to  show  tliat  from  the  great  extent  and  thickness 
of  the  Carboniferous  Limestone,  the  thorough  marine  character  of  its 
fauna,  and  the  total  al>sonce  of  land  animals,  and  plants,  that  it  must 
have  been  formed  under  deep  water,  far  from  the  shore,  and  little 
influenced  by  rivers  'carrying  sand  and  gravel,  or  the  remains  of 
plants  or  other  land  organisms,  which  characterise  the  dejKJsits  of 
shallow  seas.  He  next  alluded  to  the  bathymetrical  distribution  of 
life  in  our  present  ocean — the  great  depths  from  which  living  animals 
have  been  obtained — and  argued  that  the  fauna  of  the  Carboniferous 
Limestone  seas  had  as  great  a  range  in  depth,  and  that  the  limestone 
which  is  made  up  of  tbeir  bodies  or  skeletons  had  been  formed  at 
depths  as  great  He  concluded  by  observing  that  instead  of  fixing 
fifty  fathoms  as  the  maximum  depth  of  the  Carlx)niferous  Limestone 
seas,  he  should  be  rather  inclined  to  regard  this  as  the  minimum 
depth,  while  the  maximum  might  bo  one  thousand  fathoms  or  even 
greater.  This  he  considered  no  exaggeration,  but  to  be  borne  out  by 
all  the  phenomena  presented  by  the  Carboniferous  Limestone,  and 
by  the  deposits  at  present  forming  over  the  bed  of  the  ocean. 
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2.  "Notice  of  Certain  ConcretionB  found  in  the  Upper  Silurian 
Books  of  Denbighshire,  North  Wales."  By  David  W.  Boberts. 
Mr.  Roberts  found,  on  examining  several  hundred  specimens  of 
these  concretions,  that  they  contained  the  remains  of  Graptolites, 
Encrinites,  Orthoceras,  and  some  bivalves,  among  which  may  be 
noted  Pentamerus,  etc.  In  most  cases  the  remains  had  been  con- 
verted into  a  metallic  oxide.  These  concretions  are  often  heart- 
shaped,  frequently  oval  or  oblong,  and  rarely  globular.  Their  long 
axis,  as  a  rule,  is  found  on  the  same  plane  as  the  line  of  deposition 
of  the  strata.  The  walls  of  the  cavity  are  composed  of  a  hard  but 
friable  slate.  Some  of  them  are  soft  internally  and  hard  externally ; 
others  soft  externally,  but  having  a  nucleus  of  flinty  hardness. 

3.  "  On  some  Beds  of  Recent  Fossiliferous  Sandstone  and  Clay  at 
Granton,  with  illustrative  specimens.'*  By  John  Henderson.  Mr. 
Henderson  discovered  this  recent  fossiliferous  clay  and  sandstone  for- 
mation some  years  ago  at  Granton.  The  locality  where  this  deposit  is 
found  lies  to  the  west  of  Granton  Quarry.  He  described  it  as  a  series 
of  thin  bedded  clays,  extending  along  the  whole  length  of  the  bay 
in  front  of  Granton  House.  These  clays,  he  believed,  had  evidently 
been  deposited  at  a  comparatively  recent  period,  in  a  hollow  scooped 
out  of  the  Carboniferous  shales  overlying  the  Granton  sandstones, 
and  yielding  numerous  shells  common  in  the  Firth  of  Forth  at  the 
present  day.  These  were  in  a  completely  fossilised  state,  imbedded 
in  a  hard  and  compact  sandstone.  The  clays,  so  fai*  as  had  already 
been  examined,  contained  seven  species  of  recent  entomostraca,  as 
well  as  several  species  of  foraminifera. 

4.  "  Notice  of  Sandstone  now  in  Course  of  Formation  at  Elie, 
Fifeshire."  By  James  Haswell,  M.A.  The  sandstone  in  question 
occurred  at  a  point  in  the  section  of  the  Carlwniferous  strata  between 
Elie  and  St.  Monance,  near  the  railway  bridge  at  Ardross,  Resting 
upon  the  Carboniferous  strata,  was  a  bed  of  tenacious  clay  containing 
recent  shells,  alx)ve  which  was  blown  sand,  which  was  washed 
down  by  the  rain  over  the  clay,  and  deposited  in  ledges  fiMined  by 
the  projecting  beds  of  shale,  while  the  siliceous  particles  of  which 
the  sand  was  composed  wore  cemented  together,  partly  by  carbonate 
of  lime  held  in  solution  by  the  rain  water,  and  derived  from  the 
shells  occurring  in  the  sand  and  in  the  clay,  and  partly  from  a 
ferruginous  cementing  material  contained  in  the  latter.  A  hard 
sandstone  was  being  formed,  not  unlike  one  of  much  older  date,  in 
some  places  enclosing  one  or  two  recent  shells,  thus  making  the 
resemblance  more  complete. 

Manohester  Litebary  and  Philosophical  Society. — Ordinary 
Meeting,  December  1st,  1868.  R  Angus  Smith,  Ph.  D.,  F.B.S., 
Vice-President,  in  the  chair. 

"  Note  on  Professor  Williamson's  paper  *  On  an  Undescribed 
Type  of  Calamodendron  from  the  Upper  Coal-mecisures  of  Lan- 
cashire,' "  by  E.  W.  Binney,  F.R.S.,  F.G.S. 

Mr.  Binney  considers  the  plant  described  by  Prof.  Williamson  as 
very  different  from  the  Calamodendron  commune  described  by  him  in 


ManckeBter  Literary  and  Piilosaphical  Society.        141 

the  last  Tolume  pnblifthed  by  the  Palaeontographioal  Society.  He 
had  found  oasts  of  the  pith  of  the  SigiUaria  vcueularia  which  or- 
dinary collectors  would  call  a  Calamte,  and  in  two  specimens  of 
Dadoxylon  he  has  met  with  ddamites  eonrucformis  as  the  pith  of  one, 
and  O.  approxifMUuB  as  the  pith  of  the  other.  Stemhergia  has  long 
been  known  to  bo  the  pith  of  Dadoxylon,  so  now  the  genus  CctlamiteB 
in  all  probability  will  have  to  be  veiy  considerably  modified  and 
some  of  its  species  classed  with  other  genera. 

"  The  Hematite  Iron  Ore  Deposits  of  Whitehaven :  Notes  on  the 
Aldby  Limestone,  Cleator  Moor/'  by  W.  Brockbank,  F.G.S. 

The  mountain  limestone  of  the  Cleator  district  forms  an  escarp- 
ment to  the  valley  of  the  river  Eden,  from  Egremont  round  the 
base  of  Dent  Fell,  towards  Oockermouth.  It  rests  upon  the  old 
day-slate  of  Skiddaw  and  Dent,  and  is  the  outcrop  of  the  White- 
haven coal  field.  It  contains  most  extensive  and  valuable  deposits  of 
hematite  iron  ore.  The  easterly  side  of  this  large  limestone  surfisMO 
is  deeply  fissured  in  eveiy  direction,  and  when  the  crevices  are  not 
fiUed  with  till,  they  are  found  to  contain  hematite  ore.  The  escarp- 
ment sloping  towards  the  river  Eden  is  mode  up  of  breccia  of 
hematite  ore  and  limestone,  in  large  irregular  blocks,  cemented 
together  into  a  compact  mass.  It  is  so  rich  with  ore  at  the  surface, 
as  to  be  worth  working,  and  an  open  quarry  was  commenced,  and  a 
large  quantity  removed,  but  the  impurity  of  the  product  soon  led  to 
its  abandonmont.  It  is  very  evident  thiit  this  face  of  limestone  was 
at  one  period  covered  with  a  largo  deposit  of  hematite  ore,  since 
denuded. 


OX  DEXUDATIOX,  AND  THP:  CRAGS. 

Sib, — Colonel  Greenwood's  letter  can  hardly  he  considered  a  reply 
to  my  views,  because  he  does  not  meet  my  diificulties.  Amiyed  in 
seven-leagued  boots,  ho  plants  one  foot  in  Norfolk,  and  tho  other 
in  the  valley  of  the  Amazon,  and  in  two  sentences  fights  the  battle 
of  denudation  over  half  the  j^lolje.  But  controversy  is  not  my  object. 
I  see  many  appearances  which  favour  the  rain  theory,  and  admit 
that  it  can  explain  many  facts,  and  I  believe  that  what  Colonel 
Greenwood  says  about  the  migrations  of  soil  is,  under  present  cir- 
cumstances, quite  correct.  But  altlioiigh  pluvial  denudation  is  now 
going  on  here,  it  is  not  so  everywhere^  not  so,  for  instiinee,  in 
Greenland,  nor  on  the  Antarctic  continent.  Are  we  sure  that  what 
is  now  the  case  in  Greenland  was  not  the  case  in  this  and  in  many 
other  countries,  when  tho  present  surface  was  shaped  ?  I  see  indi- 
cations which  lead  me  to  suspect  such  to  have  been  the  case.  What 
interpretation  docs  Colonel  Greenwood  put  upon  them  ? 

If,  instead  of  reasserting  his  opinions,  which  are  already  suffi- 
ciently strongly  stated  in  his  very  amusing  botjk,  he  will  come  do\vn 
to  details,  and  meet  the  difficulties  which  I  have  pointed  out,  he 
may,  if  he  thinks  it  worth  while,  convert  mo  and  perhaps  some 
others.    Particularly  I  would  ask  him  to  explain  how  the  basins 
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oontaining  the  ''meres"  and  "broads"  of  Norfolk  can  haye  been 
formed  by  rain ;  and,  more  generally,  the  condition  of  the  subsoil 
which  I  have  described  under  the  name  of  "  TraiL"  Col.  Greenwood 
has  not  appreciated  the  point  I  endeavoured  to  raise  respecting  the 
windings  of  the  valley  (I  must  not  say  of,  but)  in  which  the  Bure 
runs  ;  nor  yet  has  he  explained  the  degradation  of  Lopham  ford,  but 
only  asserted  that  it  is  due  to  pluvial  denudation. 

And  now,  with  respect  to  ALr.  Lankester's  remarks  upon  the  Crag 
and  its  mammalia,  I  must  re-state  that  it  was  solely  on  Mr.  Gunn's 
published  authority  that  I  referred  Elephaa  meridicHialis  to  the  Bed 
Crag.  Mr.  Whincopp's  £ne  collection  does  not  contain  it,  unless  a 
piece  of  ivory  may  be  considered  a  presumption  in  its  favour.  The 
species,  however,  is  abundant  in  the  Norwich  Crag,  which  is  suffi- 
cient for  my  argument  The  other  species  mentioned  by  Mr. 
Lankester  are,  I  believe,  very  rare  in  the  Red  Crag,  and  derivative. 

Much  remains  to  be  done  before  it  can  be  decided  whether  the  two 
Crags  in  question  are,  or  are  not,  of  the  same  age.  I  incline  certainly 
to  file  opinion  that  they  are  so ;  for  they  seem  to  pass  gradually 
one  into  the  other.  In  the  central  district  of  the  Crags  we  find  it 
under  Chillesford  church,  having  a  close  resemblance  to  the  Bed 
Crag  at  localities  to  the  south,  yet  still  not  identical  with  it  Going 
on  to  Sudboume,  in  the  pit  north  of  the  church,  and  near  the  top 
of  the  hill,  a  Crag  is  seen  resting  on  the  Coralline,  which  has  an 
intermediate  character.  At  Thorpe,  near  Aldburgh,  the  type  is 
decidedly  that  of  the  Norwich  Crag. 

Something  might,  perhaps,  be  loamt  from  digging  at  Thorpe, 
were  it  not  for  the  water.  There  the  Crag  rests  upon  a  sandy  clay, 
which  is  neither  Comlline  Crag,  Eocene,  nor  Chalk.  So  also  at  Wang- 
ford.  I  used  to  consider  this  the  Chillesford  Clay,  but  have  been 
led  to  abandon  that  view.     What  is  it  ? 

,  The  passage  from  the  Red  to  the  Norwich  Crag  seems  to  occur 
where  the  two  provinces  are  separated  by  a  ridge  of  the  older 
Coralline.  This  may  possibly  have  marked  the  boundary  between 
two  opposing  ciurrents,  and  may  either  have  been  due  to  diminished 
erosion  at  their  confines,  or  may  have  acted  as  the  cause  of  their 
demarcation.  The  current,  sweeping  up  from  the  south  over  a  bottom 
of  London  clay,  would,  on  accoimt  of  its  warmtli,  contain  a  mixture 
of  more  southern  contemporary  forms,  as  seen  at  Walton-on-the- 
Naze,  and  would  bring  with  it  derivata  from  the  London  clay  and 
Miocenes  of  the  south,  as  in  the  Suffolk  bone-bed ;  while  the  other 
from  the  north  would  contain  a  somewhat  more  arctic  assemblage  of 
species,  with  fewer  and  different  derived  fossils. 

The  phospliatic  nodules,  and  many  of  the  fossils  of  the  Red  Crag, 
oome  out  of  the  London  clay.  Why  should  not  its  iron  be  derived 
from  the  pyrites  so  remarkably  abundant  in  the  same  formation? 
An  exception  may  be  taken  to  prove  the  rule,  for  at  Walton- 
on-the-Naze  we  have  the  Crag  resting  on  the  London  day,  hut 
quietly  deposited^  so  that  Pectunculi  and  Pholades  are  frequently 
found  with  their  valves  united,  and  the  most  delicate  shells  are  un- 
rolled.   It  is  remarkable  that  at  that  place  we  have  no  extraneous 
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foflsilB,  very  few  phosphatio  nodules,  and  yery  little  iron  ozida. 
This  seems  to  show  that  Walton  was  within  the  influence  of  a  warm 
corrent  as  to  temperature  (as  shown  by  its  species),  but  from  some 
looal  cause  escap^  its  eroding  action  (as  shown  by  the  conditions 
of  deposition),  and  consequently  did  not  receiye  the  foreign  bodies 
which  would  haye  required  a  swift  stream  to  import 

0.  FiSHKB. 

Hautov,  Nsab  Gambbokis. 

BLBFSA8  MSniDIONALia  IN  THE  BED  GRAO. 

Sir,~>Hr.  Lankester,  in  your  last  number,  inquires  "  What  grounds 
have  the  Bey.  John  Gunn  and  the  Bev.  0.  Fisher  for  stating  that  the 
£  vker%diimail%9  is  found  in  the  Bed  Crag?"  I  reply  that  I  saw  a 
specimen — an  old  much  water- worn  molar — in  the  collection  of  Mr. 
if.  H.  Bojper,  of  Lowestoff,  Suffolk,  merchant  It  appeared  to  have 
been  denvedfrom  an  older,  or  basal  portion  of  the  Bed  Crag;  and, 
if  so,  the  K  mendianaUa  is  referred  back  to  at  least  the  conmience- 
ment  of  that  craff,  which  admits,  I  believe,  of  several  subdivisions. 
I  quite  agree  wi&  Mr  Lankester  that  there  is  <'  no  reason  for  be- 
lieving that  the  specimen  of  E.  antiquus  mentioned  in  Palaoont  Mon. 
YoL  ft,  p.  181,  was  derived  from  the  Bed  Cn^.  Dr.  Falconer  says 
that  it  came  from  Southwold,  where  there  is  no  Bed  Crag  at  alL  A 
ridge  of  Coralline  Crag  at  Aldburgh  appears  to  separate  the  Bed 
from  the  White  Norwich  Crag,  and  there  is,  as  Mr.  Prestwich  main- 
tains, no  instance  of  superposition  of  those  two  crags.  I  may  safely 
affirm  that  no  specimens  of  the  Rhinoceros  Sddeiermacheri,  or  ITip- 
parion,  have  been  found  in  Norfolk.  Mr.  B.  Fitch  has,  I  think,  some 
of  the  Hyceria  antiqua  (?)  The  Ursus  arvemensis  (so  named  by  M. 
Lartet)  abounds  in  the  Forest-bed,  and  also  the  Rhinoceros  Etruscus. 
Having  noticed  the  points  of  reference  made  to  me,  I  might  conclude ; 
but  on  looking  to  the  next  page,  I  observe  that  Mr.  Fisher  is  exposed 
to  a  raking  fire  from  Colonel  Greenwood.  As  I  know  that  my  friend 
is  quite  equal  to  self-defence,  I  will  not  further  interfere  in  the  fray 
than  to  ask  how,  if  the  erosion  of  the  valley  at  Lopham  bo  attributable 
to  either  pluvial  or  fluvial  denudation,  supposing  the  water-shed  to 
have  been  ever  on  that  spot,  could  the  magniflcent  bed  of  valley 
gravel  have  been  deposited  on  the  bank  near  the  ford  and  the  water- 
shed. I  should  be  glad  to  be  instructed  on  this  point  In  a  paper, 
which  I  read  at  the  British  Association  at  Norwich,  I  attributed  the 
formation  of  tlie  water-shed  to  an  upheaval,  which  may  be  traced 
through  Norfolk,  and  which  brought  the  Chalk  to  the  surface  at 
Trimmingham,  after  it  had  dipped  beneath  the  beach  at  Cromer. 
The  river,  I  conceive,  previous  to  that  upheaval,  had  flowed  to  the 
east  or  to  the  west,  and  had  deposited  that  valley  gravel.  How  it 
came  there  under  either  Colonel  Greenwood's  or  Mr.  Fisher's  hypo- 
thesis, I  do  not  imderstand.  I  suppose  that  snow-falls  are  taken  into 
account  under  pluvial  action.  Tlie  power  of  these  during  the  Bein- 
deer  period  must  have  been  very  great — I  am,  etc., 

John  Gunn. 

Ibbtbad  Bbctoet,  Jan.  19, 1869. 
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CORRECTION  OP  NOTICE  IN  FEBRUARY  NUICBER. 

Sib, — ^With  regard  to  your  Review  of  Dr.  Bnchanan's  Report  on 
Connection  of  Soil,  etc.,  with  Phthisis,  p.  80,  please  make  ike  fol- 
lowing correction : 

The  information  for  the  Geological  description  of  the  Wealden 
Districts  was  in  great  part  supplied  by  my  colleague  Mr.  W.  Topley, 
F.G.S.,  as  stated  in  Report  W.  Whitakkr. 

P.S. — The  Map  of  Terling  relates  to  Dr.  Thome's  Report,  not  to 
Dr.  Buchanan's,  and  has  no  connection  with  Phthisis.  W.  W. 


Relation  between  Palladium  and  Hydbogen. — A  paper  bearing 
the  above  title  was  read  at  the  Meeting  of  the  Royal  Society,  on  the 
15th  of  January,  by  Thomas  Graham,  F.RS.,  Master  of  the  Mint. 
After  a  brief  reference  to  the  facts  that  had  induced  chemists  to 
consider  hydrogen  to  be  metallic,  the  author  reminded  the  Royal 
Society  of  his  previous  researches  on  the  absorption  of  hydrogen  by 
palladium,  which  metal  "  occludes  "  980  volumes  of  the  gas.  This 
absorption  is  accompanied  by  an  actual  expansion  of  the  metul  to  a 
greater  extent  than  if  heated  to  redness.  Thus,  a  wire  of  palladium 
609-14  millimetres  long  was  expanded  by  9-77  millimetres,  or  1-6 
per  cent.  The  density  of  the  wire  being  known,  it  was  easy  to 
calculate  the  sp.  gr.  of  the  occluded  hydrogen,  the  result  arrived  at 
being  that  the  condensed  gas  was  nearly  double  the  density  of 
water  or  1*98.  Mr.  Graham,  therefore,  considers  tlie  hydrogen  to  be 
present  as  the  metal  Hydrogentwrn  in  alloy  with  tlie  palladium,  and 
this  view  was  supported  by  the  magnetic  state  of  the  alloy,  its  ten- 
sile strength  and  electric  conductivity.  In  concluding  his  paper. 
Professor  Graham  paid  a  very  high  compliment  to  his  Assistant 
Mr.  W.  Chandler  Roberts,  for  his  valuable  co-operation. 

Awabd  of  the  Wollaston  Medal  and  Donation  Fund. — ^At 
the  Aimiversary  Meeting  of  the  Geological  Society  op  London, 
February  19th,  18G9,  the  President,  Prof.  T.  H.  Huxley,  F.R.S., 
etc.,  announced  that  the  Council  had  decided  to  award  the  Wollaston 
Gk)ld  Medal  to  Henry  Clifton  Sobby,  Esq.,  F.R.S.,  F.G.S.,  eta, 
for  his  researches  in  the  structure  of  Rocks  and  Meteorites  by  Mi- 
croscopic and  Spectroscopic  examination,  and  for  his  demonstration 
of  the  laws  of  Slaty  Cleavage.  The  President  further  announced  that 
the  proceeds  of  the  Wollaston  Donation  Fund  had  been  awarded  to 
William  Carruthers,  Esq.,  F.L.S.,  F.G.S.,  for  his  researches  in 
Fossil  Botany.  As  many  of  Mr.  Carruthers'  articles  have  appeared 
in  the  Geological  Magazine,  its  readers  will  have  had  the  oppor- 
timity  of  appreciating  the  value  of  his  admirable  labours  in  tliiR 
neglected  field  of  pala^ontological  inquiry. 


THE 
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L — On  the  Supposed  Internal  Fluidity  op  the  Earth. 
By  G.  PouLKT  ScROPi,  Esq.,  F.R.S.,  F.G.S. 
[Second  Notice]. 

rliis  recent  volume  on  "  Vesuvius,"  Professor  Phillips  has  added 
the  weight  of  his  great  authority  to  the  popular  opinion  as  to 
the  complete  internal  fluidity  of  the  globe.  It  may  not,  therefore, 
be  out  of  place  to  examine  very  shortly  the  chief  argument  which 
appears  to  have  led  him  to  adopt  this  view,  and  to  discredit  that  ad- 
vocated in  my  paper  in  your  December  number,  namely,  that  **  pres- 
sure, by  raising  the  temperature  of  fusion"  in  the  matter  immediately 
beneath  the  exterior  crust,  probably  prevents  its  liquefaction  ;  in 
other  words,  maintains  it  in  a  solid  state,  except  where  some  upheaval 
of  the  surface  rocks,  or  the  production  of  some  deeply  penetrating 
fissure,  has  by  a  sudden  reduction  of  pressure  admitted  of  its  local 
liquefaction. 

The  Professor  opposes  to  this  view  the  consideration  that,  "  ac- 
cording to  all  analogy,  pressure  must  rise  (downwards)  in  a  higher 
ratio  than  temperature  in  order  to  prevent  solidification ;  and  as  both 
temperature  and  pressure  must  rise  in  arithmetical  progression  (at 
such  depths  as  we  are  now  considering)  it  is  most  probable  that 
liquefaction  can  only  be  prevented  in  a  slight  degree  by  pressure  ; 
very  possibly  it  is  not  prevented  at  all."  (Vesuvius,  p.  329.)  Now 
it  is  evident  that  this  argument  rests  on  the  assumption  that  the 
pressure  to  which  any  interior  liquid  mass  is  subjected,  consists  of 
the  force  of  gravity  alone,  and  (as  I  urged  in  my  last  paper)  ignores 
the  increased  pressure  arising  necessarily  "  from  the  tendency  to  ex- 
pansion of  every  part  caused  by  its  extreme  heat,  whether  in  a  solid, 
liquid,  or  gaseous  state — more  particularly  if,  as  there  is  reason  to 
believe,  the  subterranean  matter  is  intimately  permeated  with  water, 
itself  occasionally  solidified  by  pressure,  but  yet  retaining  its  intense 
expansibility."  Surely  this  vast  elastic  force,  resisted  in  its  action  by 
the  weight,  cohesion,  and  perhaps  increasing  contraction  of  the  solid 
crust  above,  may  well  be  supposed  to  augment  the  pressure  on  every 
part  so  far  as  to  turn  the  balance  in  favour  of  solidification. 

The  ideas  of  those  who  advocate  the  fluidity  of  the  interior  of  the 
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globe,  seem  to  be  very  vagae  as  to  the  meaning  they  attach  to  the 
word  *  fluidity.'  Some,  like  Mr.  Hopkins,  have  used  the  phrase  in 
its  strict  mathematical  sense,  excluding  all  consideration  of  internal 
friction — a  sense  utterly  inconsistent  with  any  conceivable  condition 
of  fused  rock.  Others  seem  to  have  had  in  their  minds  a  degree  of 
fluidity  which  would  allow  the  matter  always  to  find  its  own  level, 
and  yield  to  pressure  by  moving  in  tbe  direction  of  least  resistance 
with  the  facility  of  water  in  a  siphon.  A  reviewer  of  Professor 
Phillips's  work  in  the  Pall  MaU  Gazette  of  March  10th,  even  asserts 
unhesitatingly  that  Palmieri's  novel  and  recent  observations  on  the 
seemingly  tidal  influence  of  the  sun  and  moon  upon  the  activity  of  a 
volcano  in  eruption,  prove  that  "  the  lava  ocean  under  Vesuvius 
must  be  enormous  and  comparable  in  size  to  the  Atlantic  or  Pacific," 
because  "  tidal  influence  only  produces  appreciable  effect  on  the 
largest  sheets  of  water."  Surely  there  is  no  need  of  such  an  as- 
sumption. If  Professor  Palmieri*s  idea  of  the  tidal  influence  of  the 
attraction  of  the  sun  and  moon  on  volcanic  activity — in  itself  extremely 
probable — ^be  shown  by  further  observations  to  be  correct,  it  will  only 
amount  to  a  corroboration  of  that  which  many  years  since  I  put  for- 
ward (and  which  Sir  C.  Lyell  has  adopted)  as  to  the  similar  influence 
of  varying  barometric  pressure  on  the  action  of  Stromboli  and  other 
Tolcanos,  whose  lava  ducts  are  at  the  time  in  open  communication 
with  the  atmosphere.  The  elasticity  of  the  steam  and  other  gaaes 
contained  within  or  beneath  the  lava,  seizes  the  opportunity  for  ex- 
pansion afibrded  by  diminished  atmospheric  weight  in  this  case,  just 
as  the  tidal  wave  rises  through  the  lateral  pressure  of  the  sur- 
rounding oceanic  waters,  when  its  own  gravity  is  reduced  by  the 
moon's  attraction.  In  the  case  of  the  volcano,  there  is  evidently  no 
need  to  imagine  any  lateral  movement  of  highly  liquid  lava  towards 
the  vent,  to  account  for  slightly  increased  flows  of  lava,  or  steam 
explosions  at  the  tidal  periods.  Nothing,  therefore,  in  M.  Palmieri's 
observations  tends  to  support  the  hypothesis  of  the  existence  of  vast 
oceans,  still  less  of  a  continuous  belt,  of  fluid  matter,  beneath  the 
earth's  crust — in  itself,  as  I  have  shown,  an  improbable  supposition. 
Many  facts  tend  to  show  that  **  lava,"  the  only  fused  rocky  matter 
in  nature  with  which  we  are  acquainted,  is,  when  it  issues  from  the 
interior  of  the  earth  during  volcanic  eruptions,  extremely  viscous ; 
and  though  some  currents  are  seen  to  flow  down  an  incline  so  low 
as  6^  or  8*^  with  a  velocity  of  three  or  four  miles  an  hour,  others  are 
80  sluggish  as  to  accumulate  in  bulky  masses  beside  or  over  the 
orifice  whence  they  are  expelled.  If  it  be  suggested  that  in  the 
depths  of  the  volcano  the  fluidity  of  the  lava  is  probably  very 
much  greater,  owing  to  its  higher  temperature,  this  idea  is,  I  think, 
inconsistent  with  many  well-known  facts,  such,  for  example,  as  the 
occasional  efflux  of  liquid  lava  from  the  summit  of  Mauna  Lba  in 
Hawaii,  whUe  that  in  the  crater  of  Kilauea  at  a  level  of  10,000  feet 
lower,  and  only  16  miles  distant,  remains  unaffected.  So,  also,  M. 
Deville  saw  on  the  summit  of  Vesuvius,  in  1856,  two  closely  adjoin- 
ing minor  craters,  in  one  of  which  a  pool  of  incandescent  lava 
.bubbled  up,  while  the  bottom  of  the  other,  at  a  lower  level  by  800 
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f&e^  lemoiiied  empty  (tee  Yokanos,  p.  261).  Such  CmIb  ai  theae 
brnve  bnraghi  me  to  tiie  oonviotion  that  thoii^  there  itby  be  ooos- 
akmallj  latend  flows  of  lava  beneath  the  mirfiioe  of  a  vokialiOt  from 
an  intraor  pool,  through  fissures  opening  outwards  at  m  lower  level 
— aa  in  tiie  iapphgs  of  the  lake  of  Kilaoea,  so  frequently  witnessed 
— ^yety  in  general,  lava  solidifies  so  rapidly  and  readily  from  in- 
crease of  pressure  or  diminution  of  temperature,  that  no  very  exten- 
sive  aocnmulations  of  such  matter  in  a  fluid  state  are  likely  to  exist 
even  beneath  an  aotive  volcano,  still  less  below  vaster  areas  of  the 
earth's  crust,  and  that  the  apparent  connection  of  one  volcanic  vent 
vrith  others  in  its  neighbourhood,  or  belonging  to  the  same  diain,  is 
rather  due  to  the  lateral  transmission  or  escape  of  heat  than  to  the 
actual  transference  of  liquid  matter  between  one  and  the  othet. 
This  is  the  leading  idea  which  I  have  ventured  to  enounce  in  the 
work  on  volcanos  so  ofken  referred  to ;  and  it  ii,  I  believe,  perfectly 
consistent  vrith  all  that  vre  know  of  the  phenomena  of  oocaakmal 
local  excitement  and  intermittence  in  the  volcanio  Bubterranean  forces. 
It  is  an  attractive  sensational  idea — that  of  a  molten  interior  to  the 
globe  underlying  a  thin  superficial  crust,  its  surface  agitated  by  tidal 
vraves  and  flowing  freely  towards  any  issue  that  may  be  hm  and 
than  opened  for  its  escape ;  but  I  do  not  think  it  can  be  supported 
by  any  sound  argument  based  on  ascertained  facts  or  phenomena, 
and  I  prefer  the  supposition  that  the  interior  of  the  globe,  like  its 
surface,  is  solid,  except  where  local  and  temporary  increase  of  heat 
or  reduction  of  pressure  have  given  occasion  to  the  local  liquefaction 
and  partial  outward  discbarge  of  the  expanded  matter — changes 
which  may  be  attributed  to  the  unequal  escape  of  heat  from  the 
interior  into  outer  space,  both  by  radiation  from  a  surface  of  ever- 
varying  conductibility,  and  by  durect  expulsion  through  hot  springs 
and  volcanic  vents. 

Faiblawk,  Cobham, 

March  IZth,  1869. 


II. — ^The  Brazilian  Coal  Fields. 
Bj  Nathaniel  Plant,  F.R.G.S.,  F.6.S.,  ete. 

With  a  Description  of  the  Plant-Remains,  etc.,  by  W.  Carbitthbbs,  F.L.S.,  F.G.S., 

of  the  British  Museum. 

rB  presence  of  Coal-beds  in  South  America  has  been  known  for 
several  years,  bat  the  only  localities  on  this  side  between  the 
Amazon  and  the  Eiver  Plate  where  their  existence  has  been  actually 
determined,  are  in  the  two  extreme  soutliem  provinces  of  Brazil, 
Bio  Grande  do  Sul,  and  in  the  a<\joining  one  of  Santa  Catherina,  and 
in  the  neighbouring  Bepublic  of  Banda  Oriental  or  Uruguay. 

Lignite,  brown-coal,  and  bituminous  schists  occur  in  thin  beds 
along  the  coast  and  in  the  interior  of  Maranham  and  Minas  Geraes  ; 
but  it  is  only  in  these  three  southern  provinces  that  true  Carboni- 
ferous rocks  containing  palffiozoic  fossils  have  hitherto  been  dis- 
covered ;   nor  should  I  think  it  likely,  from  the  observations  I  have 
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made  in  nearly  OYery  provinoe  in  the  Brasilian  Empire  and  the 
Bepnblios  of  the  River  Plate,  that  true  Oarboniferooa  rooks  will  ever 
be  found  north  of  the  provinoe  of  Santa  Oatherina,  unless  it  be  in  the 
adjoining  one  of  Parana  (lat  25^  S.) 

The  provinoe  of  Rio  Grande  do  Sol  contains  three  distinot  Coal- 
basins,  all  of  which  I  have  examined,  and  ascertained,  in  some  de- 
gree, the  extent  and  thickness  of  the  Ooal-strata.  Thej  are  all  con- 
tained within  the  limits  of  lat.  SO^'  and  32°  S.,  long.  51^  and  54°  N., 
and  are  separated  from  each  other  by  rolling  hills  of  granite,  syenite, 
mica-schist,  and  trachytic  and  basaltic  rocks.  The  largest  of  these 
deposits  is,  perhaps,  the  one  occupying  the  valleys  of  the  riven 
JaguarSo  and  Gandiota  between  lat.  31°  and  32°,  long.  53°  and  54°. 
The  sedimentary  rocks  forming  this  basin  have  an  uniform  inclina- 
tion of  10°  to  15°  towards  the  south,  and  apparently  rest  upon  the 
mica-schist  and  sienitic  rocks  which  enclose  the  valley  of  the  river 
Jaguarao  and  its  confluents.  The  falling  away  of  one  side  of  a  hill 
in  this  basin,  near  its  basset-edge,  on  the  banks  of  the  Candiota,  laid 
bare  the  strata  to  a  concdderable  depth,  disclosing  five  distinct  beds 
of  bituminous  coal  ranging  in  thickness  from  9  feet  to  25  feet,  giving 
S5  feet  as  the  total  thickness  of  the  coal  -exposed.  The  accompany- 
mg  Section  will  show  the  order  of  superposition  and  thickness  of  the 
different  beds  as  they  appear  on  the  face  of  the  escarpment. 

The  Sandstone  (No.  1)  is  evidently  the  uppermost  rock,  and  forms 
two  ranges  of  hills,  one  dividing  the  waters  of  the  JaguarSo  from 
those  of  the  Candiota,  and  the  other  separating  the  tributaries  of  the 
Candiota  from  those  of  the  Jaguarao-chico.  The  thickness  of  this 
bed  varies  considerably,  being  in  some  parts  completely  worn  away, 
and  in  others  attaining  a  depth  of  upwards  of  200  feet.  It  contains 
nodules  of  argillaceous  peroxide  of  iron.  Immediately  below  this 
sandstone  is  found  the  first  seam  of  coal-shale,  9  feet  thick,  which 
can  be  traced  wherever  the  superincumbent  sandstone  has  been 
denuded,  for  about  50  miles  along  a  line  running  N.E.-S.W.,  and 
for  about  30  from  N.W.-S.E.  Below  tliis  is  a  bed  of  sandy-shale, 
three  feet  in  thickness,  containing  ochreous  oxide  of  iron  in  the  form 
of  septaria ;  this  overlies  a  bed  of  semi-bituminous  coal  (No.  4) 
which  rests  upon  a  thin  seam  of  whitish  clay,  below  which  is  an- 
other bed  of  coal,  separated  by  a  thin  bed  of  blue  clay  (No.  7)  from 
coal  of  a  highly  bituminous  nature  and  possessing  a  thickness  of 
17  feet ;  this  again  is  divided  by  a  parting  of  clay  similar  to  No.  7, 
from  a  bed  of  coal  containing  bands  of  Cannel-coal,  having  a  thick- 
ness of  25  feet  and  very  bituminous. 

Impressions  of  palaeozoic  plants  occur  in  this  bed  and  in  the  iron- 
stone shale  (No.  11)  upon  which  it  rests.  The  thickness  of  this  iron- 
stone I  have  not  been  able  to  ascertain  ;  but  it  evidently  rests  u|>on 
sandstone  (No.  12),  which  is  similar  in  every  respect  to  the  upper 
bed  of  sandstone.  Tliis  is  the  lowest  bed  shown  in  the  escarpment ; 
but  from  observations  which  I  took  in  another  part  I  found  that  this 
sandstone  (No.  12)  rested  upon  beds  of  limestone,  which  in  some 
places  appear  to  be  separated  by  mica-schist. 

The  Carboniferous  rocks  of  this  basin  have  apparently  been  but 
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little  disturbed  by  eruptive  rocks,  although  basaltic  dykes  of  consider- 
able width  are  evident  in  the  surrounding  schistose  and  syenitic  hills. 

The  second  basin  lies  in  the  valley  of  the  Sao  Sepe,  one  of  the 
tributaries  of  the  river  Jacuahy,  in  about  lat.  30^  2(y,  long.  53^  3(y. 
Two  distinct  beds  of  coal,  one  of  7  feet  and  the  other  of  14  feet  thick, 
appear  in  this  locality  underlying  the  same  sandstone  beds,  which 
in  some  places  have  been  tilted  up  and  overflowed  by  trachytio 
dykes.  The  Carboniferous  deposits  in  this  valley  have  been  traced 
over  an  area  of  about  15  miles. 

The  third  coal-basin  is  near  the  town  of  the  Sao  Jeronymo,  on  the 
banks  of  the  river  Jacuahy,  lat  30°,  long.  61°  30'.  The  coal  in  this 
place  is  being  worked  by  a  Lancashire  coal-viewer,  Mr.  James  John- 
son. The  sections  of  two  shafts  simk  on  the  edge  of  the  basin  shew 
a  superposition  of  rocks  similcur  to  the  deposits  on  the  Csmdiota.  At 
the  depth  of  19  yards,  a  bed  of  highly  bituminous  coal  6  feet  thick 
was  met  with ;  below  this  is  a  bed  of  iron-stone  shale  containing 
fossils  of  the  same  genera  as  those  found  in  the  beds  at  Gandiota. 
The  shafts  have  been  carried  on  to  a  depth  of  61  yards,  passing 
through  beds  of  coal  varying  in  thickness  from  2  feet  to  6  feet, 
interstratified  with  blue  clay  and  ironstone. 

The  Carboniferous  deposits  in  the  province  of  Santa  Catherina  are 
situated  in  the  southern  extremity  in  lat.  28^°,  long.  48°  14^  *<>  48° 
44'.  About  45  miles  N.W.  of  the  sea-port  of  La^ma  the  basin  is 
intersected  by  the  river  Tubarao  and  its  tributaries.  By  driving  levels 
and  sinking  pits,  five  beds  of  coal  of  a  thickness  varying  from  one 
and  a  half  feet  to  ten  feet,  have  been  met  with,  underlying  a  sandstone 
formation.  An  analysis  of  specimens  from  these  beds,  made  by 
Professor  Thomas  Kichardson,  gave  the  following  results : — 

Spec.  No.  1.  Spbo.  No.  S. 

37-67  ...        36-42  ...  Fixed  Carbon. 

18*33  ...        21-10  I..  Gaseoos  Matter. 

4400  ...        48-48  ...  Ash. 

The  specimens  were  taken  from  near  the  outcrop. 

In  the  Republic  of  Banda  Oriental  or  Uruguay  Carboniferous  beds 
similar  to  the  above,  and  underlying  sandstone  of  the  same  character 
as  that  found  above  the  coal-beds  I  have  described,  can  be  traced  for 
many  miles  on  the  head  waters  of  the  Rio  Negro,  between  lat  31° 
and  32°,  long.  54°  and  5^*^,  Here  the  sedimentary  rocks  have 
undergone  considerable  displacement  from  the  eruption  of  the 
trachytic  rocks  which  characterize  the  surrounding  country.  South 
of  this  district,  as  far  as  the  river  Plate,  no  sedimentary  rocks  occur, 
except  along  the  banks  of  the  river  Uruguay,  where  limestones  are 
found.  In  Paraguay,  on  the  head  waters  of  the  Tibicuari,  I  observed 
the  same  Sandstone  formation,  with  beds  of  coal-shale,  as  that  seen 
in  Rio  Grande  do  Sul  and  S.  Catherina. 
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m. — Oh  tee  Fiaht  Eemains  from  thb  Bbaztltav  Coal  Bsimi,  with 

RmffARTfa  OK  THX  Gekts  Flbminqitss. 

By  W.  Car&uthbbs,  F.L.S.,  F.G.S. 

(PLATES  V.  AHD  VI.) 

THE  specimens  placed  in  my  hands  by  Mr.  N.  Plant  from  Rio 
Grande  do  Sul  consist  of  a  few  specimeDs  of  coal  and  a  consider- 
able number  of  a  highly  ferruginous  shale.  The  coal  contains  no  re- 
cognizable fossils,  but  they  abound  in  the  shale.  The  substance  of 
the  plants  is  conrerted  into  a  brittle  coal,  that  possesses  no  structure, 
and  exhibits  the  form  only  of  the  organism,  but  the  superficial  struc- 
ture and  the  venation  is  often  so  beautifully  pceserved  on  the  surface 
of  the  shale,  when  the  coal  is  removed,  that  the  nature  of  the  fossils  is 
very  clearly  exhibited.  I  have,  thus,  been  able  to  determine  with 
precision  three  species,  and  to  recognise  more  vaguely  a  number  of 
other  forms,  which,  however,  it  would  be  injudicious,  until  additional 
material  is  obtained,  to  name  or  describe  from  the  specimens  in  my 
possession.  All  these  forms,  as  far  as  they  can  be  determined,  and 
certainly  the  three  well-preserved  species,  belong  to  Palaeozoic  genera, 
species  of  which  occur  in  the  Coal-measures  of  Britain.  We  are  thus 
eoabled  with  certainty  to  refer  the  Coal-fields  of  the  province  of  Rio 
Grande  do  Sul  to  the  Carboniferous  period,  although  the  coal  itself  has 
more  the  aspect  of  being  the  product  of  a  Secondary  formation. 

The  three  species  which  I  propose  describing  in  this  paper  are  new 
forms  belonging  to  the  genera  FlemingiteSy  Odantopteris,  and  Noeggera- 
thia.  The  most  interesting  of  the  three  is  the  species  of  FlemingtUsy 
of  which  there  are  a  large  series  of  specimens  of  the  stems  and  foliage, 
as  well  as  of  the  detached  sporangia.  The  characters  of  the  species 
are  as  follows : — 

Flemingites  Pedroantts^  sp.  nov.  Stem  lepidendroid,  scars  small,  obo- 
vate,  without  any  markings ;  base  of  the  petiole  permanently  attached 
to  the  stem;  leaf  slender,  linear;  venation  parallel.  Emit  a  cone  (?) 
the  scales  of  which  support  numerous  roundish  sporangia. 

I  have,  at  the  suggestion  of  Mr.  Plant,  associated  with  this  interest- 
ing fossil  the  name  of  Dom  Pedro  II.,  Emperor  of  Brazil,  who  has  on 
many  occasions  rendered  such  substantial  aid  to  scientific  investigators, 
as  to  have  laid  students  of  science  under  a  debt  of  gratitude  to  him. 

Some  years  ago  (Geol.  Mag.  Vol.  II.  p.  433)  I  established  the  genus 
Flemingites  on  the  fragment  of  a  cone  which  exhibited  the  relation  of 
the  small  round  sporangia  so  abundant  in  many  coal-beds  to  their  sup- 
porting organisms.  There  were  no  indications,  in  the  only  specimen  I 
then  had,  of  the  plant  on  which  the  cone  was  borne,  though  it  was  evi- 
dent from  the  structure  and  arrangement  of  the  parts  that  it  was  the 
fruit  of  a  form  of  Lepidodendron.  I  have  since  seen  more  perfect  speci- 
mens from  Burdie  House  in  the  collection  of  the  British  Museum,  and 
from  the  Newcastle  Coal-field  belonging  to  Mr.  J.  Duff  of  Etherly. 
In  my  recent  examination  of  the  rich  collection  of  Coal  plants  in  the 
Newcastle  Museum  I  found  that  the  specimen  figured  in  Lindley  and 
Hutton's  Fosi^il  Flora,  plate  x.  fig.  1,  as  a  form  of  Xepidostrobus  t;ariabili% 
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is  reallj  a  specimen  of  Flemingites  graeilU.  In  passing,  I  may  say  that 
this  supposed  species  was  made  the  receptacle  for  all  indistinct  and 
badly  preseryed  specimens  of  such  cones ;  the  variable  appearance  of 
the  specimens  arising  from  their  belonging  to  di£ferent  species,  and  even, 
as  it  now  appears,  to  different  genera.  In  all  the  specimens,  however, 
of  FlemingiUs  which  I  have  examined  I  have  seen  no  indication  of  the 
branch  or  tree  on  which  they  were  supported,  and  the  characters  of  the 
genus  have  been  consequently  confined  to  those  of  the  cone.  It  is  not 
a  little  interesting  that  the  materials  for  completing  our  acquaintance 
with  the  fossil  ^ould  be  brought  from  South  America, — a  continent 
which,  as  far  as  I  know,  has  not  hitherto  yielded  any  palsdozoic  fossil 
plants.  The  examination  of  the  plate  and  of  the  description  given  will 
show,  however,  that  the  one  organ  wanting  in  the  specimens  from 
Brazil  is  the  cone  on  which  to  a  considerable  extent  I  founded  the 
genus.  The  sporangia  abound,  and  though  the  co-relation  of  these 
organs  with  the  lepidodendroid  stem  depends  not  upon  direct  observa- 
tion but  upon  induction,  yet  that  induction  is  so  conclusive  that  it 
appears  to  me  to  place  the  matter  beyond  doubt. 

The  small  round  sporangia  belong,  as  far  is  known  either  to  Sigil" 
laria  or  Fleminpites,  They  abound  in  these  Brazilian  shales,  and  the 
only  plants  associated  with  them  to  which  they  could  belong  is  that 
which  is  described  in  the  diagnosis  of  the  species.  The  arrangement 
of  the  leaf  scars  and  the  form  of  the  leaf  conclusively  establish  that  this 
is  not  a  SigiUaria  Among  Mr.  Plant's  small  collection  there  are  over 
twelve  different  specimens  of  the  stem,  with  numbers  of  sporangia  scat- 
tered over  the  surface  of  the  fragments  on  which  they  are  preserved, 
and  in  one  specimen  several  sporangia  occur  among  the  mass  of  true 
leaves  which  remain  attached  to  the  end  of  the  branch,  though  not  re- 
lated to  them  as  in  the  described  cone  of  FletningiUs. 

The  spiral  arrangement  of  the  leaves  on  these  stems  also  agrees  with 
the  arrangement  of  the  fruit-bearing  leaves  on  the  cone,  so  that  there 
can  be  no  doubt  that  the  stems  belong  to  FlemingitM.  They  have  the 
ordinary  aspect  of  the  stems  of  Lepidodendron^  the  scars  being  arranged 
in  a  spiral  order.  There  are  nevertheless  points  of  considerable  im- 
portance by  which  the  two  forms  can  be  distinguished.  The  scars  are 
small,  approaching  in  size  and  form  those  of  LgcopodioliUi  eordattu, 
Stemb.  (Flora  d.  Vorwelt,  tab.  Ivi.  fig.  1 ),  from  Yarrow  in  Durham, 
a  fossil  which  has  been  overlooked  by  subsequent  authors,  except  that 
Professor  Morris,  who  never  overlooks  anything,  records  it  in  his  Cata- 
logue of  British  Fossils  under  the  name  of  LycapodiUt  cardatus.  In 
the  Brazilian  fossil  the  scar  is  not  cordate,  but  perfectly  rounded  on 
its  upper  margin  (see  enlarged  scars,  PL  V.  Fig.  II).  But  the  most 
importiEint  character  in  respect  of  the  scar  is  that  it  presents  no  im- 
pressions from  an  articulating  surface  like  what  is  seen  in  Lepidoden* 
dron.  This  arises  from  the  fact  that  the  bases  of  the  petioles  per- 
manently invested  the  stem,  the  leaves  disarticulating  at  a  line  about  a 
quarter  of  an  inch  along  the  petiole  from  the  stem  surface.  A  somewhat 
similar  structure  is  described  by  Gorda  in  his  genus  Lomatophhyoi 

*  Prof.  Morris  has  shown  me  specimens  of  Corda's  L.  eratBteauU  from  En^Ush 

strata,  and  I  have  a  second  species  from  the  beds  of  rolcanic  ash  in  Arran  to  whidi  I 

iMve  given  the  name  of  X.  fFmtchianut^  after  my  friend  Mr.  £.  A  Wiinwdiy  of 
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(Beitrage,  p.  17).*  In  the  only  species  described  by  Corda,  Z.  eroMi- 
eaule,  the  bases  of  the  leaves  are  larger  and  proceed  from  the  stems  in  a 
line  having  the  same  direction  as  that  of  the  leaves,  which  are  articu- 
lated to  them.  In  these  stems  from  Brazil,  the  permanent  slender 
bases  of  petioles  (PI.  V.  Figs.  1,  7,  8),  shortly  after  leaving  the  stem, 
take  an  ascending  direction  parallel  to  the  surface  of  the  stem,  and  pass 
somewhat  over  the  base  of  the  petiole  above  before  the  leaf  is  given  off. 
In  the  fresh  plant  the  imbricated  petioles  would  give  a  continuous  sur- 
hce  parallel  to  the  circumference  of  the  stem.  Although  this  appear- 
ance is  not  exhibited  in  any  of  the  specimens  from  Brazil,  it  is  clearly 
shown  in  a  species  from  Cape  Breton  Island,  for  which  I  am  indebted  to 
Kr.  Edgecombe  Chevallier.  A  specimen  of  the  same  species  is  figured 
by  Qeinitz  under  the  all-absorbing  name  of  Lepidostrohus  variabilis^ 
Lindl.  (Versteinerungen,  tab.  ii.  figs.  1,  3,  4).  In  these  figures  the 
stem  is  shown  densely  covered  with  the  permanent  petioles,  and  at  B' 
fig.  1,  the  imbricated  surface  of  the  end  of  the  petioles  is  shown,  while 
at  the  margins  of  the  specimen  the  relation  of  the  leaves  themselves  to 
the  petioles  is  also  clearly  shown.  It  would  be  rash  to  afiirm  that  this 
structure  is  peculiar  to  the  genus  FlemingiUs,  but  future  discoveries 
may  show  thai  it  is. 

In  Flemingites  Pedroanus  the  curve  of  the  leaf  is  the  reverse  of  that 
of  the  permanent  petiole,  being  bent  outwards  and  downwards.  The 
impressions  of  the  leaves  on  the  shale  is,  in  some  specimens,  so  perfect, 
that  even  the  venation  can  be  seen ;  and  this  is  parallel,  as  is  shown  in 
the  magnified  portion  on  Plate  V.,  Fig.  6. 

The  sporangia  are  considerably  smaller  than  those  of  F,  gracilis^ 
as  may  be  seen  by  a  comparison  of  figure  4,  Plate  V.,  with  figures  4, 
5,  6  of  Plate  XII.  Geol.  Mag.  Vol.  II.,  1865,  these  various  figures 
being  drawn  to  the  same  scale.  The  tri-radiate  ridge  on  the  under 
surface,  by  which  the  sporangia  were  attached  to  the  supporting  shale, 
is  more  delicate,  and  is  produced  further  towards  the  circumference 
than  in  the  British  species.  The  contents  of  one  of  the  sporangia  in  a 
compacted  condition,  yet  with  indications  of  their  original  granular 
state,  is  shown  in  Fig.  2.  The  mineral  condition  of  the  sporangia  is 
like  that  of  the  specimens  I  have  examined  from  our  British  de- 
posits, and  which  Prof.  Morris  has  described  as  "  neither  bituminized 
nor  mineralized,  but  in  a  state  of  brown  vegetable  matter.'* 

The  discovery  by  Brongniart  of  a  cone  containing  microspores  in  the 
sporangia  of  its  upper  portion,  and  macrospores  in  those  of  its  lower 
portion/  has  led  me  to  re-examine  the  nature  of  the  contents  of  the 
sporangia  of  these  fossils,  and  somewhat  to  alter  the  opinions  I  ex- 
pressed in  the  paper  on  Fleming itesy  which  has  been  referred  to. 

While  the  size  of  the  individual  plant  is  very  variable  among 
species  of  the  same  natural  order  of  Cryptogamia,  that  of  the  organs 
of  reproduction,   the   spores,  is  remarkably  unltbrm.      The  spore  of 

Glasgow,  to  whom  science  \%  indebted  for  the  discovery  of  this  very  interesting  deposit 
of  coal  plants.  I  may  add  to  the  synonymy  of  Corda' s  species,  Cycadium  cyprinoptiolisy 
Giiillara  =  Cyccu^tV^  cyprinopholisf  Morris,  a  fossil  from  the  Coal-measures  of  the 
centre  of  France,  hitherto  considered  to  be  a  Cycadean  stem. 

*  Comptes  Rendus  des  Seances  de  I'Academie  des  Sciences,  Aoilt  17, 1868.    Trans 
lated  in  the  Journal  of  Botany,  Jan.  1869. 
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the  humble  Wall-rue  (Asplmiutn  Euta-muraria,  L.)  is  as  large  as 
those  of  the  giant  Alsophilas  and  Gyatheas  of  tropical  regions.  And 
this  holds  good  also  in  respect  of  allied  plants  widely  removed  in  time, 
as,  for  instance,  in  the  spores  of  Equisetum  and  Cdlamites  (  Volkmannia). 
The  spore  of  Equisetum  gylvaticum,  L.  measures  *0019  of  an  inch 
across,  while  that  of  Volkmannia  Binnef/i,  Garr.  measures  *002  of  an 
inch. 

We  find  also  a  corresponding  relationship  between  the  spores  of  the 
palaeozoic  and  those  of  the  Uving  Lycopodiacea.  The  microspores  of 
Selaginella  selaginoidMy  Link  {Lycopodium  selaginoidei^  Linn.)  are 
•0024  of  an  inch  across,  while  those  of  Mr.  Brown's  specimen  of  Trip- 
lorposttes  are  *0022  of  an  inch  in  diameter.  On  the  other  hand  the 
macrospores  of  the  same  Selaginella  are  -0275  of  an  inch  in  diameter, 
while  the  macrospores  discovered  and  described  by  Brongniart  in  his 
specimen  of  Trtplosporites  are,  he  says,  ten  or  twelve  times  the  size  of 
the  microspores,  that  is  to  say,  taking  the  measurement  from  Mr. 
Brown's  specimen,  from  '022  to  '0264  of  an  inch.  The  singular  rela- 
tionships indicated  by  these  actual  measurements  between  the  spores  of 
the  Lycopodiacce  are  very  remarkable.  They  moreover  establish  beyond 
question  that  the  spores  of  LepidostrohuSy  and  those  described  by  Bobert 
Brown  in  his  specimen  of  Trtplosporites,  are  microspores. 

The  contents  of  the  sporangia  of  Flemingites  have  been  so  altered 
before  fossilization  that  the  individual  spores  cannot  be  separated.  In 
F.  gracilis  I  found  several  specimens  which  presented  slight  promi- 
nences produced  by  grains  in  the  interior.  These  prominences  have  a 
diameter  of  .0028  of  an  inch,  which,  making  an  allowance  for  increase 
of  size  produced  by  the  interposed  wall  of  the  sporangium  agrees 
exactly  with  the  measurement  of  the  microspores  of  Triplasporites, 
The  contents  of  some  of  the  sporangia  of  F.  Fedroanus  present  also  a 
granulated  appearance,  a  slight  remaining  indication  of  the  original 
individual  spores,  and  these  agree  in  size  with  the  prominences  on  the 
sporangia  of  F,  gracilis. 

It  follows,  then,  from  these  considerations,  that  these  arborescent  genera 
are  true  Lycopodiacea^  completely  agreeing  in  the  structure,  economy, 
and  size  of  their  spores  with  the  living,  though  very  diminutive,  mem- 
bers of  the  Order ;  and  further  that,  as  among  the  living  representatives, 
some  genera  {Selaginella  and  Isoetes)  have  both  macrospores  and  micro- 
spores, and  one  large  genus  {Lycopodium)  has,  as  far  as  known,  only 
microspores,  so,  in  the  palaeozoic  forms,  Zepidostrobus  and  Flemingiies 
have  microspores  only,  while  in  Triplosporites  both  forms  exist. 

Mr.  Binney  lately  communicated  to  the  Literary  and  Philosophical 
Society  of  Manchester  a  paper  on  Zepidostrobus  and  allied  cones,  the  ab- 
stract only  of  which  has  been  published.  In  this  abstract  it  is  said,  "  In 
the  new  genus  FlemingiteSy  described  and  figured  by  Mr.  Garruthers  in 
Vol.  II.  of  the  Geol.  Mag.  for  October,  1865,  there  are  two  kinds  of 
sporangia,  those  in  the  upper  part  of  the  long  and  slender  cone  being 
something  like  the  sporangia  of  the  Lepidodendron^  but  arranged  in 
whorls,  and  probably  filled  with  microspores,  whilst  the  lowest  scales  sup- 
ported sporangia,  containing  macrospores.  This  the  author  gathered  from 
much  more  perfect  specimens  than  those  which  Mr.  Garruthers  had  to 
work  upon.    Most  certainly  the  little  flattened  discs  which  he  described 


W.  CarrutAers — Coal  Plants  from  Brazil.  155 

as  sporangia  are  foond  on  scales  at  the  base  of  the  cone,  and  not 
in  the  middle  or  upper  portions  of  it,  as  many  of  the  author's  speoi- 
mens  clearly  proved." 

Being  unable  to  understand  precisely  the  structure  of  the  cones  in 
Mr.  Binney's  collection  from  this  abstract  (made  obviously  by  some 
one  ignorant  of  the  subject  with  which  the  author  was  dealing),  and 
being  engaged  in  workmg  out  the  points  treated  of  in  this  paper,  I 
asked  l£r.  Binney  for  some  additional  information,  but  he  informed  me 
that  he  was  about  to  publish  a  full  account  with  illustrations,  and  there- 
fore wished  to  reserve  his  more  detailed  description  till  then.  As, 
however,  the  statements  published  in  this  quotation  are  in  opposition 
to  the  views  I  formerly  published,  and  have  more  folly  explained  above, 
it  is  necessary  that  I  say  m  word  or  two  on  the  more  important  points 
contained  in  it. 

There  can  be  no  doubt,  as  there  stated,  that  the  little  discs  were 
borne  on  the  scales  of  the  lower  half  of  the  cone  of  FlemingiUs^  seeing 
that  the  original  specimen  was  the  lower  half  of  a  cone ;  but  it  is  also 
equally  certain  that  these  little  discs  were  borne  as  well  on  the  scales 
of  the  middle  and  upper  portions,  for  the  British  Museum  has  recently 
acquired  a  complete  specimen,  in  which  they  are  to  be  found  on  all  the 
scales  irom  the  top  to  the  bottom.  The  specimen  to  which  I  have 
already  alluded  as  figured  by  Lindley  and  Hutton  under  the  name  of 
Lepidostrohus  variabilis,  shows  also  this  structure.  Besides  these  I 
have  seen  two  specimens  from  Burdie  House  which,  thoupjh  not  so 
well  preserved,  are  equally  decisive  as  to  this  point.  So  that  what- 
ever is  the  nature  of  Mr.  Binney's  cone  with  Lepidostrobus-like 
sporangia  on  the  upper  half,  it  has  nothing  whatever  to  do  with 
Flemin^ites, 

It  is  also  certain,  if  the  points  I  have  stated  in  this  paper  are  of  any 
value,  that  the  sporangia  on  the  lower  half  of  the  cone  do  not  contain 
macrospores. 

But  the  cone  described  in  this  abstract  cannot  belong  to  any  of  these 
palsBozoic  Lt/capodiacca,  as  it  would  be  an  anomaly  in  the  vegetiible 
kingdom,  and  would  contradict  the  ascertained  laws  of  vegetable 
morphology,  if  a  plant  which  had  its  true  leaves  arranged  in  spirals, 
had  its  modified  leaves,  forming  the  fruiting  cone,  arranged  in  whorls. 
The  words  of  the  abstract  imply  a  still  less  possible  structure,  for  it 
gives  Mr.  Binney  the  credit  of  believing  the  leaves  of  the  lower 
portion  of  the  cone  to  be  arranged  in  spirals,  as  described  and 
figured  by  me,  while  in  the  upper  portion  they  are  arranged  in  whorls, 
but  this  must  be  one  of  those  errors  which  the  person  making  the 
abstract  has  unwittingly  made. 

Nosggerathia  obovata,  sp.  nov.  Frond  sessile  flat,  entire,  elongate- 
obovate,  attenuated  towards  the  base ;  nerves  dividing  dichotomously, 
parallel.     (Plate  VI.  Fig.  1.) 

Odontopteris  Flantiana,  sp.  nov.  Pinnules  broad  at  the  base,  irregu- 
larly lobed,  obtuse  at  the  apex,  basal  pinnules  large,  much  and  irregu- 
larly lobed ;  nerves  arcuately  parallel,  dichotomous.  (PL  V.  Figs.  2  &  3.) 

I  have  associated  the  name  of  Mr.  Plant  with  this  species,  as  it  is  to 
his  intelligent  investigation  of  these  deposits  that  I  am  indebted  for 
the  interesting  specimens  I  have  described. 
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EXPLANATION  OF  PLATES  V.  AND  VI. 

PLATE  V. 

FlemingUa  Pedroanui, 

Fig.    1.    Fragment  of 'a  stem  showing  the  permanent  bases  of  the  petioles  attached, 

and  imbricating. 
Ftg,    2.    Sporangium  laid  open  showing  the  granolated  contents. — Ghreatly  mag- 

nifiea. 
Fig.    8.    Upper  surface  of  a  sporangium. — Greatly  magnified. 
Fig.    4    Sporangium,  magnined  to  the  same  scale  as  those  of  F,  graeiiit, — Gbou 

Mao..  Vol.  II.,  Plate  XII. 
Fig.    5.    Sporangium  with  part  of  the  unper  surface  removed,  and  showim^  the 

depression  in  the  interior  proanced  by  the  inferior  tri-radial  rioge.— 

Greatly  magnified. 
Fig.    6.    Fragment  of  l^kf  shewing  the  parallel  venation. 
Fig.    7.    Termination  of  a  branch  showing  the  solid  axis,  permanent  bases  of  the 

petioles,  and  leares. 
Fig.  8.  Fragment  of  a  branch. 
Fig.    9.  „  „ 

Fig.  10. 
Fig.  II.    A  few  scars  from  Fig.  10  magnified  four  times. 

PLATE  VI. 

Fig.    I.    Naggerathia  dbovatm  ^natural  size). 

Fig.    2.    Portion  of  a  pinna  or  Odantcpteris  Planiiana, 

Fig.    8.    Lower  pinnule  of  the  same  (both  natural  sise). 


lY. — On  the  Measubement  of  Eiyeb-sediment. 
By  the  Rev.  J.  D.  La  Touchb. 

ALLOW  me  to  call  the  attention  of  your  readers  to  an  investiga- 
tion which  promises  to  be  of  considerable  geological  importance, 
and  which  might  be  pursued  in  many  places  without  any  difficulty 
— ^I  mean  the  determination  of  the  quantity  of  sediment  carried 
down  to  the  sea  by  rivers. 

Obviously,  if  this  could  be  ascertained,  we  should  have  some 
measure  of  the  rate  of  denudation  of  the  surface  of  the  country,  and 
that  vagueness  which  attends  most  calculations  relating  to  geological 
epochs  would,  in  some  degree,  be  removed. 

For  this  purpose  it  will  be,  perhaps,  best  to  detail  some  experi- 
ments which  I  have  myself  been  msiking  with  this  view,  upon  the 
Eiver  Onny  which  flows  by  my  house. 

1st.  A  tolerably  straight  and  uniform  reach  of  the  river  was 
chosen,  and  along  the  bank  100  feet  were  measured  and  marked  by 
pegs  driven  into  the  ground.  Here  a  marked  post  was  erected  in 
the  water,  to  take  the  height  of  the  flood  from  time  to  time.  This 
is  done  every  day  after  any  considerable  fall  of  rain,  and  at  the  same 
time  the  rate  at  which  the  centre  of  the  stream  moves  is  ascertained, 
by  counting  with  a  watch  the  number  of  seconds  any  floating  sub- 
stance takes  to  pass  the  measured  100  feet 

2nd.  An  accurate  section  of  the  river  is  made  by  sounding. 
From  these  data  the  number  of  cubic  feet  of  water  which  pass  this 
point  in  a  given  time  can  be  calculated,  by  knowing  the  ratio  of  the 
speed  of  the  centre,  to  the  mean  velocily  of  the  whole  stream.  I  am 
informed  by  an  able  practical  engineer,  who  has  had  much  experi- 
ence in  this  matter,  that  this  is  represented  by  the  fraction  four- 
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fifUis.  But  it  wems  to  me  that  this  role  om  hardly  be  veiy 
aociirate»  and  that  it  would  be  deaizable  to  find  the  mean  ve- 
looify  by  the  use  of  a  current  metre,  working  in  di£ferent  parte  of 
the  aeotion.  However,  this  element  once  determined,  it  is  of  course 
only  necessary  to  multiply  the  area  of  the  section  in  feet,  by  the 
mean  velocity  in  feet  for  a  given  time,  to  ascertain  the  number  of 
cubic  feet  which  flow  past  in  that  time. 

Srd.  The  proportion  of  sediment  held  in'suspension  is  ascertained 
by  collecting  a  certain  measure  of  water  (a  quart  bottle  answers  the 
purpose  vezy  well),  and  then  decanting  and  filtexing  it.  If  the 
filter  be  carefully  dried  and  weighed,  before  and  after  the  experi- 
ment, the  difierence  gives  the  weight  of  mud  from  which  the  per 
centi^^  of  grains  to  ounces  of  water  can  be  obtained.  We  shall 
now  have  suffident  data  to  determine  how  much  solid  matter  passes 
down  the  river  in  a  given  time  at  anv  flood. 

4th.  Besides  these  observations,  ^e  rainfall^at  different  pointe  of 
the  watershed  of  the  river  should  be  carefully  registered.  Thus 
some  correlation  between  the  two  could  probably  be  ascertained,  so- 
that  from  year  to  year  an  average  rate  of  the  wear  and  tear  of  the 
surface  of  the  land  might  be  obtained. 

Many  subjecto  of  interest  will  naturally  suggest  themselves  as  we 
proceed  wiUi  these  experimente,  such  as  the  variation  of  the 
sediment  after  a  long  drought,  and  after  a  continued  fall  of  rain. 

Of  tlie  above  data,  the  most  unsatisfactory  are  those  relating  to 
the  mean  velocity  of  the  stream  at  different  heights.  Perhaps  some 
of  your  readers  may  l)e  able  to  furnish  suggestions  upon  the  best 
mode  of  ascertaining  this. 

Besides  the  mud  actually  held  in  suspension,  it  would  be  very 

desirable  to  determine  the  rate  at  which  the  mud,  sand,  and  gravel 

which  compose  the  bed  of  the  river  are  propelled.   Some  suggestions 

on  the  means  of  doing  so  would  be  very  acceptable. 

Stokesat,  Craven  Ab3C8,  Salop, 
February  6th,  1869. 

V. — On  the  Influence  of  the  Gulf-stream. 
By  James  Croll,  of  the  Geological  Surrey  of  Scotland. 

THE  modem  method  of  determining  the  amount  of  heat  effects  in 
absolute  measure  is  no  doubt  destined  to  cast  new  light  on  all 
questions  connected  with  climate,  as  it  has  done  and  is  still  doing  in 
every  department  of  physics  where  energy  under  the  form  of  heat  is 
the  phenomenon  under  consideration. 

Owing  to  the  complicated  nature  of  the  phenomena  with  which 
the  meteorologist  has  generally  to  deal,  the  appliaition  of  this  method 
will  very  often  be  found  practically  impossible.  The  method,  how- 
ever, is  particularly  suitable  to  all  questions  regarding  the  direct 
thermal  effects  of  currents,  whatever  tlie  nature  of  those  currents 
may  happen  to  be. 

If  the  question,  for  example,  is  asked — "Is  the  heat  conveyed 
by  the  Oulf-stream  sufficient  to   affect  to  any  great  Qx\j^ii\.  ^(^ 
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climate  of  Northern  Europe  and  the  Arctic  regfons  ?  "  the  answer  can 
be  given  in  the  most  positive  manner  by  determining  the  absolnte 
quantity  of  energy  in  the  form  of  heat  conveyed  by  the  stream. 

The  fact  of  the  climate  of  our  island  being  greatly  modified  by  the 
heat  derived  from  the  Gulf-stream  has  lately  been  called  in  qnestioii 
by  Mr.  A.  G.  Findlay  and  some  others. 

Mr.  Findlay  takes  the  breadth  of  the  stream,  as  it  issues  from  the 
Gulf  of  Mexico,  at  45  miles,  and  its  depth  at  900  or  1200  feet^  and 
maintains  that  a  stream  of  this  size,  leaving  the  Gulf  with  a  velocity 
of  only  a  few  miles  an  hour,  would  not  be  able  to  force  itself  across 
the  Adantic  and  onwards  to  the  Polar  Eegions  against  the  Arctic 
current  and  other  impediments  in  its  way;  and  even  supposing  it 
were  able  to  do  this,  still  its  volume,  he  asserts,  is  too  small  and  its 
temperature  too  low  to  produce  the  thermal  effects  attributed  to  il 
It  is  certainly,  no  doubt,  true  that  if  the  Arctic  current  was  an 
opposing  current  as  wcU  as  a  contrary  one,  and  if  the  Gulf-^ream 
had  to  push  its  way  to  the  Polar  Regions  by  means  of  some  impulse 
received  before  leaving  the  Gulf,  it  is  not  at  all  likely  that  it  would 
ever  reach  to  even  the  latitude  of  New  York,  far  less  to  the 
shores  of  Great  Britain.  But  neither  the  Gulf-stream  nor  any 
other  ocean  current  moves  in  this  manner.  It  is,  however,  not  with 
this  phase  of  the  objection  that  I  am  at  present  concerned,  bnt  with 
the  other  and  more  important  one,  viz.  that  a  current  45  miles  broad 
and  900  or  1200  feet  deep  is  too  small  to  convey  the  amount  of  heat 
necessary  to  produce  the  warming  effects  usually  attributed  to  the 
Gulf-stream. 

There  are  perhaps  few,  if  any,  who  have  not  actually  subjected  the 
matter  to  calculation,  but  would  be  inclined  to  agree  with  Mr.  Find- 
lay, that  a  stream  so  comparatively  small,  leaving  the  Gulf  of  Mexico 
at  a  temperature  of  not  over  70*^  or  80^,  and  losing  heat  during  a 
journey  of  several  months  across  the  Atlantic,  could  not  possibly  be 
able  to  maintain  the  winter  temperature  of  the  whole  of  Northern 
Europe  20^  or  more  above  the  normal.  They  would  naturally  con- 
clude that  the  only  way  of  meeting  Mr.  Findlay's  objection  would 
be  by  denying  that  the  stream  is  so  small  as  he  asserts  it  to  be. 

Although  £  am  inclined  to  believe  that  Mr.  Findlay  has  under- 
estimated the  volume  of  the  Gulf-stream,  still  I  can  see  no  necessity  for 
insisting  on  this  in  order  to  be  able  completely  to  meet  his  objection ; 
for,  taking  his  estimate  of  its  size,  it  can  be  proved  that  his  conclu- 
sion is  incorrect,  as  the  following,  it  is  hoped,  will  show. 

In  the  following  calculations  the  breadth  of  the  stream  is  taken 
at  50  mUes,  and  its  depth  at  1000  feet,  and  its  velocity  at  four  miles 
an  hour.  This  is  almost  exactly  Mr.  Findlay's  estimate.  The  tem- 
perature of  the  water  on  leaving  the  Gulf  is  taken  as  low  as  66®. 

"  The  enormous  effect  that  ocean-currents  have  in  equalising  the 
temperature  of  our  globe  by  diminishing  the  difference  between 
the  temperature  of  the  equator  and  the  poles,  has  never  been  duly 
estimated.  This  will  be  seen  if  we  merely  consider  for  a  moment 
the  effect  produced  by  one  current  alone,  viz.,  the  Gulf-stream.  The 
total  quantity  of  water  conveyed  by  this  stream  is  probably  equal  to 
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that  of  A  stream  60  miles  broad  and  1000  feet  deep,  flowing  at 
the  rate  of  fbnr  miles  an  honr.  And  the  mean  temperature  of  the 
entire  mass  of  moving  waters  is  not  under  66^  at  the  moment  of 
leaving  the  Oolf."^  I  think  we  are  warranted  to  conelnde  that  the 
Golf-stream,  before  it  retoms  from  its  northern  joumey,  is  on  an 
average  oooled  down  to  at  least  40^,  oonsequently  it  loses  25^  of 
heat.'  Eabhonbiofootof  water,  therefore,  in  this  ease  oarries  from 
the  tropics  for  distribution  upwards  of  1500  units  of  heats,  or  1,158,000 
fbot-poonds.  Aooording  to  the  above  estimate  of  the  size  and  velocity 
rf  the  stream  5,575,680,000,000  cubic  feet  of  water  are  conveyed  from 
the  Gulf  per  hour,  or  133,816,820,000,000  cubic  feet  daUy.*  Conse- 
quently the  total  quantity  of  heat  transferred  from  the  equatorial  regions 
per  day  by  the  stream  amounts  to  154,959,300,000,000,000,000  foot- 
pounds. From  observations  made  by  Sir  John  Hersohel  and  by  M. 
Fouillet  on  the  direct  heat  of  the  sun,  it  is  found  that  were  no  heat 
absorbed  by  the  atmosphere,  about  83  foot-pounds  per  second  would 
fall  upon  a  square  foot  of  surface  placed  at  right  angles  to  the  sun's 
rays.*  Mr.  Meech  estimates  that  the  quantity  of  heat  cut  off  by  the 
atmoqphere  is  equal  to  about  22  per  cent,  of  the  total  amount  re- 
ceived from  the  sun.  M.  Fouillet  estimates  the  loss  at  24  per  cent 
Taking  the  former  estimate,  64*74  foot-pounds  per  second  will  there- 
fore be  the  quantity  of  heat  falling  on  a  square  foot  of  the  earth's 
surface  when  the  sun  is  in  the  zenith.  And  were  the  sun  to  remain 
stationaiy  in  the  zenith  for  twelve  hours,  2,796,768  foot-pounds 
would  fall  upon  the  surface. 

It  can  be  shown  that  the  total  amount  of  heat  received  upon  a 
unit-surface  on  the  equator  during  the  twelve  hours  from  sunrise 
till  sunset  at  the  time  of  the  equinoxes  is  to  the  total  amount  which 
would  be  received  upon  that  surface,  were  the  sun  to  remain  in  the 
zenith  during  those  twelve  hours,  as  the  diameter  of  a  circle  to  half 
Its  circumference,  or  as  1  to  1*5708.  It  follows,  therefore,  that  a 
square  foot  of  surface  on  the  equator  receives  from  the  sun  at  the 
time  of  the  equinoxes  1,780,474  foot-pounds  daily,  and  a  square  mile 
49,636,750,000,000  foot-pounds  daily.     But  this  amounts  to  only 

T.TT+.TT5"  P^"^  ^^  *^®  quantity  of  heat  daily  conveyed  from  the  tropics 
by  the  Gulf-stream.  In  other  words,  the  Gulf-stream  conveys  as 
much  heat  as  is  received  from  the  sun  by  3,121,870  square  miles  of 
surface  at  the  equator.  The  amoimt  thus  conveyed  is  equal  to  all 
the  heat  which  falls  within  63  miles  on  each  side  of  the  equator. 
According  to  calculations  made  by  Mr.  Meech,^  the  annual  quantity 

»  Phil.  Mag.  for  February  1867,  p.  127. 

'  Captain  Maury  considers  the  Gulf-stream  equal  to  a  stream  32  miles  broad  and 
1200  feet  deep,  flowing  at  the  rate  of  Ave  knots  (38,415  feet)  an  hour  (Physical  Geo- 
graphy of  the  Sea,  §  24).  This  ^Tes  6,166,700,000,000  cubic  feet  per  hour  as  the 
quantity  of  water  couTe^ed  by  thi8  stream.  Sir  John's  Herschcl's  estimate  is  still 
greater.  He  considers  it  equal  to  a  stream  30  miles  broad  and  2200  feet  deep,  flowing 
at  the  rate  of  four  miles  an  hour  (Physical  Geography,  J  64).  This  makes  the  quan- 
tity 7,359,900,000,000  cubic  feet  p^  hour.  Sir  John  estimates  the  temperature  at 
86*  F. 

'  Trans,  of  Royal  Soc.  of  Edin.,  Vol.  zzi.,  p.  67.    Phil.  Mag.  S.  4,  YoL  iz.  p.  36« 

4  Smithioniaii  Contributioiifl  to  Knowledge,  Vol.  IX. 
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of  heat  received  by  a  unit  surface  on  the  frigid  zone,  taking  the  mean 
of  the  whole  zone,  is  ^-^V  ^^  ^^^  received  at  the  equator.  Conse- 
quently the  quantity  of  heat  conveyed  by  the  Gulf-stream  in  one 
year  is  equal  to  the  heat  which  falls  on  an  average  on  6,873,800 
square  miles  of  the  arctic  regions.  The  frigid  zone  or  arctic  regions 
contain  8,130,000  square  mUes.  There  is  actually,  therefore,  nearly 
as  much  heat  transferred  from  the  tropical  regions  by  the  Gulf-stream 
as  is  received  from  the  sun  by  the  entire  arctic  regions ;  the  quantity 
conveyed  by  the  stream  to  that  received  from  the  sun  by  those 
regions  being  as  15  to  18. 

But  we  have  been  assuming  in  our  calculations  that  the  per- 
centage of  heat  absorbed  by  the  atmosphere  is  no  greater  in  polar 
regions  than  it  is  at  the  equator,  which  is  not  the  case.  If  we  make 
due  allowance  for  the  extra  amount  absorbed  in  polar  regions  in  con- 
sequence of  the  obliqueness  of  the  sun's  rays,  the  total  quantity  of 
heat  conveyed  by  the  Gulf -stream  will  probably  nearly  equal  the 
amount  received  from  the  sun  by  the  entire  arctic  regions. 

If  we  compare  the  quantity  of  heat  conveyed  by  the  Gulf-stream 
with  that  conveyed  by  means  of  aerial  currents,  the  result  is  equally 
startling.  The  density  of  air  to  that  of  water  is  as  1  to  770,  and  its 
specific  heat  to  tlmt  of  water  is  as  1  to  4*2.  Consequently  the  same 
amount  of  heat  that  would  raise  1  cubic  foot  of  water  1^  would  raise 
770  cubic  feet  of  air  4°-2,  or  3234  cubic  feet  1°.  The  quantity  of 
heat  conveyed  by  the  Gulf-stream  is  therefore  equal  to  that  which 
would  be  conveyed  by  a  current  of  air  3234  times  the  volume  of  the 
Gulf-stream,  and  at  the  same  temperature  and  moving  with  the 
same  velocity.  Taking,  as  before,  the  width  of  the  stream  at  50 
mUes,  and  its  depth  at  1000  feet,  and  its  velocity  at  4  miles  an  hour, 
it  follows  that  in  order  to  convey  an  equal  amount  of  heat  from  the 
tropics  by  means  of  an  aerial  current,  it  would  be  necessary  to  have 
a  current  about  \\  mile  deep  and  at  the  temperature  of  65*^  blowing 
at  the  rate  of  four  miles  an  hour  from  every  part  of  the  equator  over 
the  northern  hemisphere  towards  the  pole.  If  its  velocity  were  equal 
to  that  of  a  good  sailing-breeze,  which  Sir  John  Hersdiel  states  to 
be  about  twenty-one  mUes  an  hour,  the  current  would  require  to  be 
above  1200  feet  deep.  A  greater  quantity  of  heat  is  probably  con- 
veyed by  the  Gulf-stream  alone  from  the  tropical  to  the  temperate 
and  arctic  regions  than  by  all  the  aerial  currents  which  flow  from  the 
equator. 

We  are  apt,  on  the  other  hand,  to  over-estimate  the  amount  of  heat 
conveyed  from  tropical  regions  to  us  by  means  of  aerial  currents. 
The  only  currents  which  flow  from  the  equatorial  regions  are  the 
upper  currents  or  anti-trades,  as  they  are  called.  But  it  is  not 
possible  that  much  heat  can  be  conveyed  to  us  directly  by  them. 
The  upper  currents  of  the  trade-winds,  even  at  the  equator,  are  no- 
where below  the  snow-line.  They  must,  therefore,  lie  in  a  region 
actually  below  the  freezing-point.  In  fact,  if  those  currents  were 
warm,  they  would  elevate  the  snow-line  above  themselves.  The 
heated  air  rising  off  the  hot  burning  ground  at  the  equator,  after 
ascending  for  a  few  miles,  becomes  exposed  to  the  intense  cold  of  the 
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upper  xegioos  of  the  atmoipheiro.  It  then  veiy  soon  loeee  all  iti 
heitt^  and  retama  from  the  equator  mndh  oolder  than  it  oame.  It  it 
impoadUe  that  we  oan  reoeiTe  any  heat  directly  from  the  equatorial 
z^ona  by  meana  of  a§rial  ourrenta.  It  ia  p^eotly  trae  that  the 
aoath-weat  wind,  to  wfaidh  we  owe  ao  much  of  our  warmth  in  thia 
oonntry,  ia  a  continuation  of  the  anti-trade.  But  the  heat  which  thia 
wind  bringa  to  ua  ia  not  dezived  from  the  equatorial  regiona.  Thia 
will  appear  eyident,  if  we  but  reflect  that,  before  the  upper  current 
deaoenda  to  the  anow-line  after  leaying  the  equator,  it  muat  traverae 
a  apace  of  at  leaat  2000  milea ;  and  to  peiform  thia  long  journey 
aereral  daya  will  be  required.  During  ul  thia  time  the  air  ia  in  a 
region  below  the  freezing-point;  and  it  ia  perfectly  obvioua  that  by 
the  time  it  b^ehia  to  deacend  it  muat  have  acquired  the  temperature 
of  tiie  r^^ion  m  which  it  haa  been  trayelling. 

If  audi  be  the  caae,  it  ia  evident  that  a  wind  whoae  temperature 
la  below  82^  could  never  warm  a  countiTauoh  aa  oura,  whoae  tem- 
perature doea  not  till  below  88^  or  89^.  The  heat  of  our  aouth-weat 
winda  ia  derived,  not  &om  the  equator  but  from  the  ¥rarm  water  of 
the  Atlantic — ^in  fact,  from  the  Oulf-atream.  The  upper  current 
derivea  ita  heat  after  it  deaoenda  to  the  earth.  There  ia  one  way, 
however,  whereby  heat  ia  indirectly  conveyed  from  the  equator  by 
that  current ;  that  ia,  in  the  form  of  aqueoua  vapour.  In  the  forma- 
tion of  one  pound  of  water  from  aqueous  vapour,  as  Professor  Tyn- 
dall  strikingly  remarks,  a  quantity  of  heat  is  given  out  sufficient  to 
melt  five  pounds  of  cast  iron.^  It  must,  however,  be  borne  in  inind 
that  the  greater  part  of  the  moisture  of  the  south-west  and  west 
winds  is  derived  from  the  ocean  in  temperate  regions.  The  upper 
current  receives  the  greater  part  of  its  moisture  after  it  descends  to 
the  earth.  The  greater  part  of  the  moisture  received  at  the  equator 
is  condensed  and  £dls  as  rain  in  those  regions. 

These,  as  well  as  many  other  considerations  which  might  be 
atated,  lead  to  the  conclusion  that,  in  order  to  raise  the  moan  tem- 
perature of  the  whole  earth,  water  should  be  placed  along  the 
equator — and  not  land,  as  is  generally  believed.  For  if  land  ia 
placed  at  the  equator,  we  prevent  the  possibility  of  conveying  the 
Bun's  heat  from  the  equatorial  regions  by  means  of  ocean-eurrouts. 
The  transference  of  heat  could  only  then  be  effected  by  means  of  the 
upper  currents  of  the  trades ;  for  the  heat  conveyed  by  conduction 
along  the  solid  crust,  if  any,  can  have  no  sensible  effect  on  climate. 
But  these  currents,  as  we  have  just  seen,  are  ill  adapted  for  con- 
veying heat. 

The  surface  of  the  ground  at  the  equator  becomes  intensely  heated 
by  the  sun's  rays.  This  causes  it  to  radiate  off  its  heat  more  rapidly 
into  space  than  a  surface  of  water  heated  under  the  same  conditions. 
Again,  the  air  in  contact  with  tlie  hot  ground  becomes  also  more 
rapidly  heated  than  in  contact  with  water ;  and  consequently  the 
ascending  current  of  air  carries  off  a  greater  amount  of  heat.  But 
if  the  heat  thus  carried  away  were  transferred  by  means  of  the 
upper  currents  to  high  latitudes  and  there  employed  to  warm  the 

*  Heat  as  a  Mode  of  Motion,  article  2i0. 

VOL.  TI.— MO.  XTZ7J.  \\ 
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earth,  then  the  heat  thus  conveyed  might  to  a  oonsiderable  extent 
compensate  for  the  absence  of  ocean-currents,  and  land  at  the  equator 
might  in  this  case  be  nearly  as  well  adapted  as  water  for  raising  the 
temperature  of  the  whole  earth.  But  such  is  not  the  case ;  for  the 
heat  carried  up  by  the  ascending  current  at  the  equator  is  not  em- 
ployed in  warming  the  earth,  but  is  thrown  ofif  into  cold  stellar  space 
above.  This  ascending  current,  instead  of  being  employed  in  warm- 
ing the  globe,  is  in  reality  one  of  the  most  effectual  means  that  the 
earth  has  of  getting  quit  of  the  heat  received  from  the  sun,  and  of 
thus  retaining  itself  at  a  much  lower  temperature  than  it  would  other- 
wise bo.  It  is  in  the  equatorial  regions  that  the  earth  loses  as  well 
as  gains  the  greater  part  of  its  heat  So  of  all  places  it  is  here  that 
we  ought  to  place  the  substance  best  adapted  for  preventing  the  dis- 
sipation of  the  earth's  heat  into  space  if  we  wish  to  raise  the  general 
temperature  of  the  earth.  Water,  of  all  substances  in  nature,  seems 
to  possess  this  quality  to  the  greatest  extent;  and,  besides,  it  is  a 
fluid,  and  therefore  adapted  by  means  of  currents  to  carry  the  heat 
which  it  receives  from  the  sun  to  every  comer  of  the  globe."* 


VL — ^NoTEs  ON  Continental  Geology  and  Paljsontolooy. 

By  Thoicas  Davidson,  F.B.S.,  F.G.S. 
(Pabt  I.) 

RECENT  considerations  of  health  having  induced  me  to  spend 
from  five  to  six  months  on  the  continent,  I  beg  to  submit  to 
the  readers  of  the  Geological  Magazine  the  result  of  my  notes 
made  during  my  journey,  which  may  perhaps  prove  not  entirely 
uninteresting. 

I.  On  the  Cretaceous  System. — All  the  foreign  geologists  with  whom 
I  have  had  occasion  to  converse  in  France,  Switzerland,  and  Italy, 
concur  in  the  opinion  that  no  country  has  been  better  studied  than 
Ghreat  Britain,  and  that  the  Museum  of  the  Geological  Survey  and 
its  published  Maps  are  unsurpassed  by  any  works  of  a  similar  kind 
hitherto  produced.* 

Our  geologists  have  done  their  work  well,  and  justly  deserve  the 
favourable  judgment  so  liberally  bestowed  upon  them  by  their 
continental  colleagues ;  but  we  must  not  therefore  suppose  that  our 
geological  work  is  perfected  and  that  we  have  no  more  to  learn — 
for  example — that  our  classification  of  British  strata  is  either  com- 
plete or  entirely  satisfactory.  It  is  absolutely  necessary  we  should 
know  and  compare  the  labours  of  continental  observers  with  our 
own  and  see  whether  their  discoveries  or  hints  might  not  lead  us  to 

^  Trans,  of  Glasgow  Geol.  Soc.  vol.  ii.  part  iii.  p.  185 ;  Phil.  Mag.  Feb.  and  Jane, 

1867. 

*  See  "  De  la  Science  en  France  *'  by  Jnles  Marcon,  1869.  This  work,  to  whicb  I 
wonld  call  the  attention  of  British  geologists,  is  beine  published  in  numbers,  and  treats 
of  the  Imperial  School  of  Mines,  the  Ueoloffical  Map  of  France,  the  Academj  and 
Institute  of  France,  and  of  the  Museum  of  Natural  History  in  Paris,  and  may  be 
obtained  from  0.  Reinwald,  Bookseller,  15,  £ae  des  Saint  P^res,  Paris ;  or  through 
Messrs.  Trubner  &  Co. 
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improve  or  oorreot  our  system :  ai  Ae  same  time  cwrefmOijf  avoiding 
the  nUrodmeium  of  amjf  foreign  ierwdnologg  an  EngUek  gr&imd  wUH  imek 
mag  haiee  heetme  a  voeOrteeognized  and  aheolmle  neeeeeiig. 

With  reference  to  the  Cretaceous  system  and  its  divisons  thers 
still  remains  in  England  ground  for  improvement,  bnt  I  most  at  the 
same  time  remind  the  English  reader  that  the  French,  Swiss,  and 
German  geologists  are  far  from  tmanimons  in  their  terminology,  or 
as  to  the  number  or  value  of  all  their  divisions.  Very  eameat  discos- 
dons  are  now  in  active  progress  between  those  who  in  France  axe 
best  qualified  to  express  an  opinion  upon  this  difficult  and  important 
topio. 

I  win  not  enter  here  upon  the  general  literature  of  the  subject^ 
my  object  being  simply  to  draw  attention  to  the  most  recent  views 
entertained  by  continental  geologists.  It  may  however  be  desirable 
for  the  better  understanding  of  what  will  foUow  to  mention  at  onoe 
that  the  Cretaceous  system  in  England  has  been  divided  in  the  fol- 
lowing manner : 

1.  Upper  Chalk  5.  Upper  Qreen  Sand 

2.  Lower  Chalk  6.  Gault 

8.  Chalk  Marl  7.  Lower  Green  Sand 

4.  Chloritic  Harl  8.  Neocomien 

9.  Wealden 

and  that  it  is  mainly  due  to  Mr.  Judd's  admirable  labours  on  the 
Speeton  Clay,  that  the  existence  of  a  large  portion  of  the  Neocomien 
formation  in  England  has  been  recently  establushed.     Mr.  Judd  is 

Srepared  to  stand  by  the  succession  of  beds  which  he  described  at 
peeton,^  admitting  at  the  same  time  that  their  grouping  is  to  a  great 
extent  arbitrary,  as  there  are  no  stratigraphical  breaks,  and  that  he 
was  guided  by  all  he  then  knew  of  the  character  of  the  French  and 
Jura  Neocomien  especially,  from  d'Archiac  and  the  Swiss  geologists. 
Mr.  Judd  would,  however,  be  prepared  to  modify  his  classification 
so  soon  as  sufficient  cause  may  bo  shown.  I  am  happy  to  be  able  to 
state  also  that  foreign  geologists  have  warmly  acknowledged  the 
great  value  of  Mr.  Judd's  researches  and  inductions. — ^The  valuable 
labours  of  Mr.  C.  J.  A.  Meyer,  Prof.  Morris,  the  Rev.  T.  Wiltshire, 
Mr.  J.  F.  Walker,  and  of  some  others,'  have  also  materially  contri- 
buted within  the  last  few  years  towards  clearing  away  some  of  those 
difficulties  which  still  beset  the  final  settlement  of  our  divisions. 

In  Frapce  the  old  nomenclature  was  rejected  by  M.  Alcide  d'Or- 
bigny,  who  divided  the  system  into  the  following  stages : 

1.  Danien  5.  Albien 

2.  Senonien  6.  Aptien 

3.  Turonien  7.  Urgonien 

4.  Cenomanien  8.  Neocomien. 

For  many  years  M.  Coquand,  a  very  able  and  experienced  geolo- 
gist,  has  been  devoting  considerable  attention  to  the  Cretaceous 

'  Quart.  Joum.  Geol.  Soc.  for  August,  1868. 

*  These  papers  irill  be  found  in  the  yolumes  of  the  Gbolooical  MAOAznrB,  the 
Proceedings  of  the  Geologists*  Association,  and  the  Quarterly  Journal  of  theOtetklo^ 
cal  Society. 
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BystemB  generally,  and  especially  to  those  divisionfl  so  lazgely 
developed  in  the  South  of  France,  and  during  my  passage  throug^ 
Marseilles  he  kindly  wrote  out  the  following  tal)le,  in  which  las 
views  are  correctly  defined* 

I.    Uppkb  Chalk. 

1.  Gabumnien  (Leymerie),  named  after    the    department  of  the 

Ghtronne — 

Spharulilea  Zeymerii  (Bayle),  Oyrena  garumniettj  Zyehnui  Matkerotd.  It  isW 
fresh-water  origin  in  ProTence,  and  fluvio-marine  m  the  Pyrenees.  It  comprises 
the  Pisolitic  stage  of  d'Orbign^jr.  Mr.  Lejmerie  places  it  on  a  parallel  with  the 
^tage  Danien,  but  I  belieye  tms  to  be  a  mistake.    It  does  not  exist  in  England. 

2.  DoBDONiKN  (Coquand),  after  the  department  of  Dordogne— 

SphcarvliUi  ingenty  Hippurites  radioiuij  Radiolites  Jouannetiy  Ostrea  VtUeiy  etc. 
It  inclndes  the  npper  beds  of  Maestricht  which  contain  the  same  Budists  as  in  the 
Dordogne.  It  also  comprises  the  S^nonicn  of  d'Orbigny  (upper  portion]^,  and  is 
wanting  in  England. 

3.  Oampanien  (Coquand) ,  from  the  country  of  Champaign  or  Cognno — 

Oitrea  peticularis^  JBelemnitella  mueronata^  Terebrattda  eameOj  Ananchyiea  ovattUj 
Semipneustea  radiatuSy  Baeulite*  Ftkujati,  Radiolites  Hcaninghausi,  It  corresponds 
to  the  S^Qonien  of  d'Orbi^piy :  to  the  Danien  of  the  same  author,  who,  by  mistake, 
identifies  it  with  the  Pisolitiqne :  it  Lb  the  White  Chalk  of  the  English,  the  Graie 
blanche  de  Meudon  of  the  French ;  the  Obcro  Kreide  of  the  German  Geologists. 

4.  Santonien  (Coquand),  from  Saintonge — 

Mieraster  eotninguinum,  BelemnOeUa  qttadratOy  Sp9ndylu»  tnmcaius,  ShunehotulU 
VHperlilio,  (hirea  aemi-plana^  0.  front  Radiolitet  JUticottatw,  It  corre- 
sponds to  the  S^nonien  of  d'Orbigny :  to  the  upper  portion  only  of  the  Lower 
Chalk,  to  the  Craie  Mameuse,  and  Croie  de  Yellediea ;  to  the  Oberer  Planer  of 
the  Germans. 

6.  OoNiACiKN  (Coquand),  from  Cognac — 

EhynehoneUa  Baugasi^  Sphartdites  Coquandi.  It  corresponds  to  the  base  or 
lower  portion  of  the  Senonien  of  d'Orbigny :  to  the  Sables  d'Aix-la-Chi^Ue 
(base),  and  is  not  found  in  England. 

II.    Middle   Chalk. 

1.  Pbovbnoibn  (Coquand)  after  the  Provence — 

Sippuritea  cornu-vaccinum,  H.  organisans^  SphtBrulitet  Sauvageaij  8,  angeiodes^ 
Caprina  Coquandi,    It  corresponds  to  the  Turonien  of  d'Orbigny. 

2.  Mobnasien  (Coquand),  after  Mornas  Yaucluse — 

Ammoniiea  Requieni,  Area  Matheroni.  It  comprises  the  celebrated  Gr^ 
d'Uchaux  (Turonien  of  d'Orbigny),  and  is  wanting  in  England. 

3.  Angoumien  (Coquand),  after  Angouleme — 

Radiolitet  eornu-pattorii,  R.  lumhriealia^  Hippuritea  Bequienu  Is 'wanting  in 
England,  but  corresponds  to  the  Turonien  of  d'Orbigny. 

4.  LiGERiEN  (Coquand),  after  the  Loire — 

Inoeeramus  problematicui,  Jmmoniles  Fleurianus^  A,  popaltBt  Tfrebraiella  Cartn* 
tonenais.  It  corresponds  to  the  lower  portion  of  the  Lower  Chalk  of  ^^land,  to 
the  base  of  the  Craie  Mamense :  to  toe  Craie  Tuflfcau,  to  the  Turonien  of  d*Or- 
bigny :  Mittler  Quadermergel,  Planerkalk  of  the  Germans. 

5.  Cabentonibn  (Coquand),  after  the  department  of  the  Charente — 

Caprina  adveraoy  Sphcerulitee  Joliaaeutt  Oatrea  biaurieulaiOf  0,  polumbtt,  O.JU^ 
beUata,  Terabratula  phaaeolina.  It  corresponds  to  the  C^nomanien  of  d'OrbignT  : 
to  the  Sables  da  Hans,  Chalk  Marl  of  English  geologists,  Unterer  JPlaner  <n  tiit 
Germans. 
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6L  QaDOMiMB  (CJoquaikd),  aHer  tbe  G«d — 

viU  reqidn  luniftor  to  be  viutad  dllicr  to  No.  5  or  7. 

7.  BoTBQifAOiBi  (Coqnand),  after  Booen^-i 

Ammmifu  fiwih§mm^mwL%f  A.  wmimt,  A^fOmimB^  Smykiim  mtmHt,  X^tirnlUm 
mtimimt.  JVoCmi  mftr^  Ttnkrmidtm  peelUm^  T,  /yrv,  OUrm  e$miem^  JLtdmUtm 
MmimiL  It  commondi  to  tha Gnie Chlorite  or  Gli]ieoiiMiiM(to  tiio  ^pper 
Gmn  Sod (WinrmmiUr  Stud),  tiio OAumiaiiien of  d'OrbigiiT;  Unterer  FfiuMr 
mfBinr(GiMnnBdof&M). 

8.  YBACNnrm  (Benevior),  ftom  Ynooime  in  Switaeilaiid — 

Jtmmmifn  ii^Utm,  SkpmAmidia  mteftf.  Am.  muriimt^  A.  itHtbrmiuM.  It 
conwpoiidi  to  tte  Gtnit  Snperieor  of  die  Swia,  to  tlie  Oenlvidge  Upper  Oealt 
or  Ghreeii  Siadi  flaiiuMnnergel  of  tho  Gennant. 

Aunxsr  (d'Qrbigny) — 

AmmamiiM  wpkmimit^  A.  mmfdHmrU^  A.  BmUkd,  It  oorrenondi  to  the  leel 
Oaiat  of  FoOntOBe  ad  WiMBty  to  ike  Obeier  and  MitUer  Oaalt  of  d^ 

UL    LowsB  Chalk. 

1.  Uboo-Aftiev — 

1.  Anrilfle  k  V^oBMUm^Amwumiim  niamy  A.  Ommmiuu;  Hictittiim  piBcwtm, 

Melmmitst  9§minmmlimtmfm,  Ostrm  HBguUoj  TnrahrmitUm  AMimtmm  (Lower 
Green  Send  of  the  English  geolofptti),  Aptien  of  d'Orhignj,  Unterer  Gmnlt, 
Meigd,  end  U.  G.  Thon  of  the  Germans. 

2.  Conches  k  Orbitolites — Aneyioe$rtu  Maiheroniimwmy  FlieattUa  plaamHt,  B§- 

lemniUt  afmieanalieulatUM,  Ammonites  JUtieottattu,  KautUut  piieattUj  SeU" 
raster  oNonffus,  Pteudodiadema  Malboti^  Caprotina  Lonadaliiy  Oairsa  aquiloj 
0,  maeroptera,  Orbitoittea  lentieularit.   (Etage  Rhodanien  of  Rencyier). 

3.  a.  UnooNiEN  (d*Orbigny)  Se^uienta  Zonsdali,  S.  ammonia,  Nerinm  Ch- 

quandiy  N,  Arthimodi^  N.  gigantea^  MeUraster  obtonguMj  Otir$a  aquila. 
Nautilua  plieatua,  Orbitolitet  lenticulaUiy  Scaphiles  TraniL 
b.  Babbbxiek  (Coquand)  Ancyhceraa  Duvaliij  A,  £mtriei,  A.  TabareUi, 
TerebratiUa  Aatierianoy  Oatrta  Zegmerii. 

a.  and  b.  are  parallel,  a.  representi  tbe  coral  aspect,  b.  tbe  littoral  aspect* 
both  correspond  to  the  Argiles  Ostr^nnes.  As  we  find  them  in  Pro- 
yenoe  so  is  it  in  the  Pyrenees  and  Spain ;  there  exist  alternations 
between  tbe  Aptien  becis  and  tbe  Urgonien,  and  it  became  con- 
seqnentlj  necessary  to  form  of  tbe  two  a  single  diyision.  Tbe  sub- 
diyisions  denote  a  peculiar  facies,  a  petrographical  character,  which 
neyertheless  yaries  according  to  the  country  where  obseryed.  These 
three  subdiyisions  correspona  with  the  Upper  and  Middle  Neocomien 
of  Mr.  Judd,  to  the  Neocomien  Superieur  of  M.  ComueL 

2.  Neocomien — 

Ammonitta  Aatierianua,  A.  multipUeaiua,  Oatrea  Oouloni,  0.  rectangularia^ 
Toxaater  complanatua,  BeUmnitea  latua,  and  dilalaiua.  It  corresponds  to  the 
Mames  d'flautcriye,  Lower  Neocomien  of  Judd ;  Hills,  of  the  Germans. 

3.  Valengien — 

Ammonitea  OarvilioHua^  Strombua  Sautiari,  Pygurua  roatratua.  The  equiyalent 
of  the  Wealden  of  England,  and  of  the  first  stage  of  tbe  Neocomien  inferieur  of 
ComueL 

From  the  above  it  would  appear  that  M.  Coquand  divides  the 
Oretaceous  systein  into  seventeen  stages  or  divisions,  of  which  nine 
only  would  seem  to  occur  in  Great  Britain. 

1\>  our  White  Chalk  he  applies  the  term  Campanien,  while  to  the 
npper  portion  only  of  our  Lower  Chalk  the  term  SatUonien  is  given, 
then  according  to  the  same  geologist^  four  divisions  wo\)1<3l  mXiest^^xi^, 
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in  France,  between  the  ujpper  portion  and  the  lower  one  of  our  Lower 
Chalk,  to  which  last  the  term  Ligirien  is  applied.  This  is  followed 
(always  in  the  descending  order)  by  Coquand's  6tage  Carcirfoiiicn, which 
comprises  our  Chalk  Marl.  Here  again  another  break  would  seem- 
ingly occur  in  the  shape  of  his  etage  Qardonien,  prior  to  reaching  our 
Upper  Green  Sand,  his  Bothomagien,  Under  this  last  comes  the 
6tage  Vraconten  or  Cambridge  beds,  which  I  found  was  weU  developed 
in  the  neighbourhood  of  Nice,  and  to  which  we  will  hereafter  refer, 
while  treating  of  the  geology  of  the  department  of  maritimes  Alps. 
Immediately  under  the  Vraoonien  we  find  the  true  Gkult,  (of  Folk- 
stone  and  Wissant)  or  etage  Albien  of  French  geologists.  In  the 
^tage  UrgO'Aptien,  he  places  the  Lower  Green  Sand,  the  Aptien  and  a 
portion  of  the  Neocomien  of  Judd,  while  the  true  Neocomien  would 
comprise  the  Lower  Neocomien  of  the  last  named  author.  That 
gentleman  informs  me  that  the  reference  of  the  Speeton  Clay  to  the 
Aptien,  made  by  so  many  geologists  on  the  Continent,  is  due  to  the 
fact  that,  with  two  or  three  exceptions,  all  the  specimens  figured  by 
Phillips  in  the  "  Geology  of  Yorkshire,'*  are  from  the  cement  beds, 
which  he  regards  as  certainly  of  Aptien  age. 

fTo  be  eontinue^. 


VII. — On  the  Oldest  British  Belcmnite. 
By  Raplh  Tate,  Assoc.  Lin.  Soc.,  F.6.S.,  etc. 

PKOFESSOK  PHILLn^S  remarks  that  "  from  the  Inferior  Oolite 
downwards  through  the  Liassic  series  Belemnites  are  almost 
never  absent  from  the  section  till  wo  reach  the  zone  of  Ammonites 
Bueklandi;  only  in  the  upper  part  of  this  zone  have  they  been 
found — at  Salford  and  at  Lyme  Regis,"  But  as  the  unique  example— 
the  subject  of  the  present  communication — was  collected  from  the 
zone  of  Ammonites  angvlaius,  it  is  the  oldest  known  British  Belem- 
nite,  and  as  such  claims  some  attention. 

The  only  notice  that  I  am  acquainted  with  of 
^T^     the  occurrence   of  Liassic   Belemnites    in  strata 
ry         'pS      older  than  the  Bueklandi  beds  is  that  by  Jules 
•  I      Martin,   who  records  Beh   acutus,  Miller,  in  his 

J      zone  of  Ammonites  Moreanus,  which  is  the  equiva- 
a\J       41/      l^nt  in  the  Cote  d*Or  of  the  zone,  of  Ammonites 
V       angtdatus, 
•.  OuHiut  of  B.  prwma-     Description  of  the  Species.— Belemnites  prcma- 
b  Ei£m»d!^^  "*^*      '"*'***»  *'**^*'      Guard,  slightly  subhastate,  (termi- 
.  £niarged.  nating  in   an  acute  central  point,)  ?    contracted 

in  all  the  regions  about  the  alveolar  apex,  and  tapering  very  gradu- 
ally to  the  point.  On  the  lateral  faces  of  the  anterior  part  of 
the  guard  there  are  two  distinct  lateral  furrows  which  extend  to 
about  the  middle  part.  Axis  apparently  straight  Phragmocone  in 
its  transverse  section  sub-oblong,  the  dorso- ventral  diameter  being 
the  longer.  Extreme  length  '35  inch;  length  of  axis,  so  far  as 
traceable,  -II  inch. 
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TacdKUi  amd  FormaiUnL — ^Ih  the  sone  of  AwmomU$  aniguUUimf 
I^wer  Idas;  Island  Hagee,  Ck>.  Antrim. 

SenoriEf. — ^The  only  Bdemnitea  in  the  Lower  Lias  of  Ireland  are 
B.  aemlMMf  Miller,  and  B,  pmciTZotef,  Sow.,  whioh  ooonr  in  strata 
newer  than  the  zone  of  AmmamiM  BwDkkmdi,  which  intervenes  be- 
tween these  Beleninite  beds  and  the  sone  of  Amnumiea  angvlaiMt^ 
"vdienoe  B.  prmmaharua  was  obtained.  Natnially  the  qaestion  arisea^ 
may  not  this  finm  bethe  vonng  state  of  one  or  other  of  these  species^ 
l>Qt  the  preeenoe  of  lateral  furrows  in  B.  prcBmaturuM  predudes  snoh 
a  relation.  The  affinity  to  B,  davaiua  is  more  obvioas,  but  it  has 
not  the  elegant  fusiform  outline  of  the  young  of  that  species ;  how- 
ever, the  smallest  specimen  of  B.  davatus,  BL,  with  which  I  have 
compared  B.  ptwrnatunu^  is  not  less  than  one  inch  in  length ;  my 
species  has  more  of  the  form  of  B.  donaUs^  Phillips. 

The  uncertain  value  of  specific  determiiiations  based  on  immature 
specimens  must  apply  in  great  force  to  the  species  I  have  described ; 
yet  on  the  other  hand  insignificant  characters  observable  in  the 
young  assume  magnified  importance  in  adult  individuals,  and  from 
snch  considerations  I  regard  B.  prcnnaHurua  as  distinct  from,  though 
dosely  allied  to,  R  (iavaim. 


VUL — On  the  Helationb  between   the   Skiddaw   Slates   Air» 
THE  Gkeen  Slates  and  Posphtbies  of  the  Lakb-distbigt.^ 

By  Hbnst  Allbtmb  Nicholson,  D.Sc,  M.B.,  F.G.S. 

IN  the  former  portion  of  this  paper,  the  upper  or  south-eastern 
boundary  of  the  Skiddaw  Slates,  in  dieir  main  area,  bad  been  traced 
from  Troutbock,  on  the  N.E.,  as  far  as  the  head  of  Buttermere,  on 
the  S.W.  From  this  point  (i.e.  the  north-western  end  of  Honister 
Crag),  the  Skiddaw  Slates  can  be  traced  for  a  very  short  distance 
across  Wamscales  Bottom.  They  are  still  overlaid  by  the  felspathic 
trap  and  succeeding  band  of  slates  and  breccias,  which  together  com- 
pose Fleetwith  Pike  and  the  S.E.  end  of  Honister  Crag,  and  the  rela- 
tions between  the  two  formations  are  the  same  as  in  the  Gatcscarth 
Valley.  When  however  the  pass  of  Scarf  Gap  on  the  south-west 
of  Wamscales  is  reached,  the  Skiddaw  Slates  have  disappeared  and 
the  base  of  the  Green  Slate  Series  now  rests  upon  a  great  mass  of 
intrusive  felstone-porphyry  (here  almost  a  true  syenite)  which  forms 
High  Crag  and  High  Stile.  Though  the  Skiddaw  Slates  ore  absent 
here,  it  is  interesting  to  observe  that  the  stratification  of  the  Green 
Slate  Series  can  be  particularly  well  made  out  in  this  region.  The 
rugged  hills  to  the  S.E.  of  Scarf  Gap  are  occupied  by  a  prolongation 
of  the  great  slaty  band  of  Honister,  buttlie  beds  have  now  to  a  great 
extent  lost  their  former  character,  and  have  assumed  very  much  the 
mineral  aspect  of  trap,  from  which  however  they  are  easily  dis- 
tinguished by  the  fact  that  the  bedding,  in  spite  of  a  rough  but  well 
marked  cleavage,  is  unusually  distinct    The  strata  are  excellently 

1  Continaed  from  the  March  Number,  p.  10^ 
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displayed  in  a  number  of  magnificently  motitofm^d  crags  and  bosses, 
in  which  they  'are  seen  to  undulate  repeatedly,  forming  a  series  of 
small  but  well-preserved  antidinals  and  synclinals,  the  dips  of  which 
are  N.N.W.  and  S.S.B.  at  angles  of  from  26°  to  ^b^.  The  mclination 
therefore  of  these  beds  is  only  about  half  as  high  as  that  of  the 
Skiddaw  Slates  in  the  (Jatescarth  Valley. 

From  Scarf  Gap  to  a  point  a  little  to  the  south  of  the  foot  of 
Ennerdale  Lake — a  distance  of  more  than  five  miles*— the  Gkeen 
Slates  and  Porphyries  continue  to  repose  upon  the  syenitio  porphyry 
before-mentioned,  this  intrusiye  mass  occupying  the  lower  half  of 
the  valley  of  the  Liza,  and  forming  the  range  of  hills  which  bound 
Ennerdale  on  the  south.  At  this  point,  which  is  near  the  souroe  of  the 
liver  Calder,  the  Green  Slates  again  come  into  relation  with  the  Skid- 
daw  Slates  and  continue  to  be  underlaid  by  them  for  about  four  miles 
until  we  come  to  Stockbridge  near  Egremont.  Along  this  line  how- 
ever the  hills  are  low  and  rounded  and  the  country  is  much  obscured 
by  drift  so  that  little  can  be  said  as  to  the  relations  of  the  two  for- 
mations. Wherever  seen  the  inclination  of  the  Skiddaw  Slates  is 
found  to  be  at  very  high  angles,  varying  from  S.S.E.  at  BB^j  as  at 
Hat  Fell  and  Dent  Hill,  to  verticality  as  at  Wilton.  They  are  over- 
laid by  traps  and  trappean  breccias  belonging  to  the  Green  Slate 
Series,  but  no  dip  could  be  made  out  in  these  beds  and  their  junction 
with  the  Skiddaw  Slates  is  nowhere  observable. 

The  Skiddaw  Slates  in  their  main  area  in  the  north-western  por- 
tion of  the  Lake  district,  as  is  well  known,  ultimately  fold  over 
towards  the  N.W.,  and  are  partially  succeeded  by  a  belt  of 
country  in  which  rocks  belonging  to  the  series  of  the  Green  Slates 
and  Porphyries  come  to  the  surface.  Between  Egremont  and 
Cockermouth,  and  again  between  Cockermouth  and  Sunderland,  the 
Skiddaw  Slates  are  overlapped  by  the  Carboniferous  Limestone,  and 
their  upward  termination  is,  therefore,  not  exhibited.  A  little  to  the 
north  of  Sunderland,  however,  strata  belonging  to  the  Green  Slates 
begin  to  make  their  appearance,  and  continue  to  be  superimposed 
upon  the  Skiddaw  Slates  throughout  the  remainder  of  this  area,  till 
close  upon  Troutbeck  Station,  where  the  Skiddaw  Slates  are  again 
concealed  for  a  distance  of  about  a  mile,  partly  by  Old  Red  and 
partly  by  the  Carboniferous  Limestone.  Throughout  the  whole  of 
the  distance  between  Troutbeck  and  Sunderland — a  distance  of 
about  fifteen  miles — the  Green  Slates  and  Porphyries  constitute  a 
well-defined,  somewhat  semi-circular,  range  of  hills,  which  com- 
mences near  Sunderland  in  the  Beacon  Hill  and  Binsey  Crag,  is 
continued  by  the  mountains  round  Overwater,  runs  nearly  due  E, 
and  W.  from  this  point  to  a  little  to  the  south  of  Hesket-new- 
Market,  (as  the  Caldbeck  Fells),  and  then  suddenly  turns  to  the 
S.E.  by  Bannest  Hill  and  Murnth  to  Eycott  Hill  near  Troutbeck. 
In  examining  this  comparatively  little  known  range,  we  shall  find  a 
clearer  exposition  of  the  true  relations  between  the  Skiddaw  Slates 
and  the  Green  Slates,  than  is  obtainable  in  any  other  part  of  the 
Lake-district. 

Commencing  in  the  neighbourhood  of  Sunderland,  the  Skiddaw 
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Slates  are  Ibiind  oecmnne  a  broad  tract  of  flat  moorlaiid  ffroimd» 
wldch  Ibniia  the  aootil^ir^ 
cat  throogfa  by  ae^oal  smaU  rtraama  whidi  ocmstit^ 
of  laeU  &dE,  a  trflmtazy  dT  the  Derwent  The  strata  which  oociipj 
the  whole  of  this  TegHm  are  soft,  black,  eaxthy  shales,  and  they  con- 
■titate  the  dipper  hSSiB  of  Ae  Skiddaw  Slates.  Such  sections,  how- 
eveTy  as  there  are^  are  Teiy  small,  and  the  exact  relations  of  the  stnta 
can  with  difficulty  be  made  out  Hut  their  general  dip  jnnst  be 
northwaids  is  tolerably  certain,  rinoe  the  lower  beds  of  the 
Slates,  as  seen  in  the^nbleton  Yall^  and  in  die  ridge  of  hills 
separates  this  firom  the  'valley  of  &e  Derwent,  inTariably  haye  a 
N^. W.  indinatkm.  And  this,  on  the  whole,  seems  to  be  the  dip  of 
the  npper  beds,  which,  tlM>ng^  greatly  contorted,  appear  to  dip  at 
points  between  N.E.  and  N  J9^.W.  at  very  high  angles,  as  is  seen  in 
Scale  Gill  and  Black  Beck,  and  near  Bewaldeth  'Hle-works.  Hie 
Skiddaw  Slates  of  this  mooiy  tract  are  overlaid  on  the  N.E.  by  a 
series  of  bedded  traps,  which  form  the  northern  half  of  Toxpenliow 
Common  and  the  whole  of  Binaey  Crag.  At  one  point,  near  Black 
Beck,  where  some  slaty  beds  are  seen,  the  dip  of  these  is  N.  at  S5^. 
The  general  strike,  however,  of  these  trappean  masses  is  W.N.W. 
and  R8.E.,  whereas  that  of  the  Skiddaw  Slates  is  E.N.K  and  W.S.W., 
so  that  a  considerable  discordance  appears  here  in  the  strike  of  the 
two  sets  of  beds.  Between  Bewaldeth  and  Ovcrwnter  the  country  is 
thickly  covered  with  drift,  and  no  sections  are  obtainable,  though 
there  can  be  little  doubt  but  that  this  region  is  still  occupied  by  Ae 
upper  beds  of  the  Skiddaw  Slates. 

To  the  west  of  Overwater,  in  a  stream  calleil  Ellenpill  Beck,  the 
Skiddaw  Slates  are  very  well  exhibited.  The  beds  in  the  ra'\'ines  at 
the  head  of  Ellcngill,  forming  the  flanks  of  Great  Scaw  Fell,  are 
tolerably  hard  and  flaggy,  and  dip  S.S.E.  at  40°,  In  the  lower  part 
of  Ellengill  the  strata  are  very  pencilly,  and  the  dip  varies  from 
S.S.E.  to  S.  or  S.S.W.  at  angles  of  from  45°  to  r)0°.  Tlicso  dips  con- 
tinue without  alteration,  tiU  the  Slates  are  overlaid,  about  a  quarter 
of  a  mile  above  Stookdale,  by  a  fine  ^ceon  trap,  which  forms  the  base 
of  the  Green  Slates.  As  this  tmp  comes  on  to  the  north  of  the 
Skiddaw  Slates,  it  is  evident  that  in  this  locality  the  dip  of  the 
Skiddaw  Slates  is  diametrically  opposed  to  that  of  the  Green  Slates 
and  Porphyries.  From  Great  Scaw  Fell,  at  the  head  of  Ellengill,  tho 
line  of  junction  between  the  two  formations  is  continued  by  Great 
Lingy  to  tho  head  of  Grainsgill  Beck  (Brandy  Gill),  the  coimtry 
being  very  peaty  and  exhibiting  no  sections.  Tho  southern  bank  of 
Grainsgill  Beck  is  composed  of  metamorphosed  gncissic  Skiddaw  Slates, 
apparently  striking  N.E.  and  S.W.,  whilst  tho  northern  bank  of  the 
stream  is  composed  of  felspathic  trap,  which  is  sometimes  highly 
crystalline,  and  which  forms  here  the  base  of  the  Green  Slates.  In 
the  lower  half  of  Grainsgill  Beck  a  mass  of  fino-grained  granite 
comes  on,  but  at  the  junction  of  this  stream  with  tho  Caldew  the 
previous  relations  are  again  resumed.  Thus  the  ridge,  which  here 
bounds  the  Caldew  on  the  north  and  which  forms  the  southern  end 
of  Carrock  Fell,  is  composed  in  its  lower  paxt  oi  \^|^^  m^XAr 
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moipbosed  Skiddaw  Slate,  overlaid  in  its  higher  portion  by  the  same 
fekpathic  rock  before  alluded  to.  The  bedduig  in  the  Skiddaw  Slates 
is  to  a  great  extent  obliterated,  but  it  can  be  sometimes  made  out,  as 
near  Swineside,  where  the  strike  is  N.E.  and  S.W.,  that  of  the  over- 
lying trappean  rocks  beiug  nearly  E.  and  W.  In  this  district,  there- 
fore (from  the  head  of  Grainsgill  Beck,  along  the  left  bank  of  the 
(Mdew,  as  far  as  Mosedale),  it  will  be  seen  that  the  base  of  the 
Ghreen  Slates  rests  upon  the  metamorphosed  lower  beds  of  the 
Skiddaw  Slates,  which  are  so  well  known  as  occurring  in  the  higher 
reaches  of  the  Caldew  valley.  Not  only  is  this  so,  but  the  strike  of 
the  two  formations  is  entirely  at  variance. 

This  last  phenomenon,  however,  is  more  strikingly  exhibited  in 
the  remaining  portion  of  this  region,  namely  between  Mosedale  and 
Troutbeck.  The  range  of  the  Caldbeck  Fells,  as  I  have  said,  runs 
nearly  due  E.  and  W.,  but  this  ceases  to  be  tiie  case  at  Mosedale, 
where  it  is  deflected  in  a  N.W.  and  S.E.  direction,  forming  a  low 
ridge  of  craggy  hills,  which  runs  from  Murrah  to  Greenah  Crag, 
about  three-quarters  of  a  mile  to  the  north  of  Troutbeck  Station. 
This  range,  of  which  Eycott  Hill  (1131  feet)  is  the  culminating 
point,  is  composed  of  a  beautiful  series  of  bedded  traps  and  ashes,^ 
constituting  the  lower  portion  of  the  Green  Slate  series.  In  a  little 
stream,  which  flows  from  the  south-eastern  extremity  of  Eycott  Hill, 
this  series  is  excellently  exhibited,  and  their  inclination  can  be  most 
satisfactorily  determined,  by  means  of  an  ash-bed  included  between 
two  sheets  of  trap,  to  be  N.E.  at  80°.  They  strike,  therefore,  N.W. 
and  S.E.  Though  the  country  immediately  to  the  S.W.  of  Eyoott 
Hill  is  much  obscured  by  drift,*  and  is  without  any  rock-exposure, 
there  can  be  no  doubt  but  that  it  is  occupied  by  the  Skiddaw  Slates. 
Thus,  in  the  course  of  Gills  Beck,  to  the  east  of  Troutbeck  Station, 
the  upper  shaly  beds  of  the  Skiddaw  Slates  are  seen,  striking  E.N.E. 
and  W.S.  W.,  and  dipping  N.N.W.  at  angles  of  from  60°  to  60°.  The 
S.W.,  extremity  of  Eycott  Hill  must,  therefore,  rest  upon  the  upper 
beds  of  the  Skiddaw  Slates.  Again,  at  Mungrisedale,  about  two  and 
a  half  miles  to  the  north  of  this  point,  the  Skiddaw  Slates  are  seen 
in  the  form  of  hard,  flaggy  beds,  with  a  few  intercalated  bands  of 
grit,  and  very  little  affected  by  cleavage.  They  are  not  in  any  way 
metamorphosed,  and  they  dip  S.S.E.  at  about  60°,  striking  E.N.E.  and 
W.S.W.  right  against  the  trappean  range  of  Eycott  Hill,  which  is 

^'  I  may  mention  that  there  occurs  here  a  magnificent,  porphyritic,  and  amjrgda- 
loidal  trap,  containing  numerous  crystals  of  felspar — some  of  which  are  more  than 
half  an  inch  in  length — together  with  numerous  cavities  filled  with  calcspar  or  with 
chalcedony.  It  is,  without  exception,  the  most  beautiful  porphyry  with  which  I  am 
acquainted  as  occurring  in  the  Lake-district  It  is  a  yery  persistent  bed,  being  seen 
at  yarious  points  in  the  Caldbeck  Fells,  and  occurring  at  ^losey  Crag.  At  some  dis- 
tance aboye  it,  in  the  same  section,  there  occurs  an  equally  beautiful  amjrgdaloidal  aih. 

*  It  is  worth  while  noticing,  in  connection  with  a  recent  paper  by  Mr.  Maw  (Gbol. 
M^o.  Vol.  VI.  p.  72),  that  me  **  lower  drift."  which  he  there  describes  as  seen  at 
Workington,  occurs  here,  many  miles  firom  the  coast,  and  at  an  eleyation  of  seyeral 
hundred  feet  aboye  the  sea-leyel.  The  section  in  question  (at  Greenah  Moss)  exactly 
resembles  the  one  described  by  Mr.  Maw,  consisting  of  an  inferior,  yery  toii^h,  blue 
day,  which  contains  boulders,  and  is  oyerlaid  by  a  red,  loamy  drift,  oontaming,  in 
greater  abundance,  fragments  of  the  xocka  of  the  Lske-dietriot. 
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leM  than  a  mile  to  the  east  The  iiorth-eastem  ertxemily,  therefixro, 
of  Eyoott  Hill  xesta  u^  the  loiper  beds  of  the  Skiddaw  Slates.  From 
the  above  deaoription  it  will  be  seen  that  there  is  the  most  complete 
disoordance  between  the  two  formations;  the  strike  of  the  two  being 
at  varianoe  by  as  much  as  nearly  80^,  whilst  the  dip  of  the  lower 
formation  is  nearly  doable  that  of  the  saperior. 

(H)  a^dddaw  SZote  and  Oreen  8kUe$  heneoik  the  Paune  Bcmge.— 
CSommencing  at  the  north-western  extremity  of  the  Lower  Silurian 
area  beneath  the  Penine  dhain,  fbib  lower  beds  of  the  Skiddaw  Slates 
are  seen  at  Hiokle  Aw  Fell  and  in  yarioiis  parts  of  Bake  Beck,  near 
Mehnerby,  dipping  S.&E.  at  from  60^  to  65^.  Similar  haid  and 
flaggy  beds  are  seen  right  mider  the  base  of  Oatexpellet  Hill,  dipping 
in  the  same  direction  at  65°,  and  directly  surmomited  by  a  green 
felspathic  trap  which  forms  the  base  of  the  Ghreen  Slates.  This  trap 
forms  the  mass  of  Gaterpellet  and  rises  on  the  N.E.  into  Oms  Fell, 
where  it  also  reposes  upon  the  lower  beds  of  the  Skiddaw  Slates. 
On  the  south-eastom  side  of  Cmis  Fell,  in  Oosby-dale  Beck,  the 
npoer,  shaly  beds  of  the  Skiddaw  Slates  are  seen  dipping  N  JT.W.  at 
70^;  and  Jower  down  tiie  stream,  immediately  to  the  south-east 
of  Gaterpellet,  similar  beds  are  seen  dipping  N.  at  65°.  These  are 
directly  overlaid  bv  a  lig^t-brown  folspathic  trap,  contaming  crystals 
of  felspar,  whidh  form  the  ridges  to  the  S.E.  of  Oosby-dale.  The 
appearance  of  the  Skiddaw  Slates  in  Ousby-dalo  Beck  is  probably 
due  to  a  sharp  anticlinal,  but  may  possibly  be  produced  by  a  fault 
Be  this  as  it  may,  it  is  clear  that  to  the  N.W.  of  Gaterpellet,  the  trap 
which  forms  the  base  of  the  Green  Slates  rests  upon  the  lower  beds 
of  the  Skiddaw  Slates,  whereas  to  the  S.E.  of  Gaterpellet  the  same 
trap  reposes  upon  the  upper,  shaly  beds  of  the  same.  Further  to  the 
S.E.  a  similar  felspathic  trap  is  seen  in  Ashlock  Syke,  and  again  in 
Ardale  Beck,  resting  upon  the  upper,  shaly  beds  of  the  Skiddaw 
Slates,  which  appear  to  haye  a  nearly  vertical  inclination.  Still 
farther  to  the  S.E.  the  Skiddaw  Slates  are  found  occupying  the 
Westmorland  side  of  Growdundale  Beck,  and  extending  from  this 
stream  to  Knock-ore-gill  Beck.  In  Growdundale,  and  in  ite  tributery 
Ellengill  Beck,  the  upper,  shaly  beds  of  the  Skiddaw  Slates  dip 
NJf.W.  at  70^,  and  are  overlaid  by  the  porphyries  of  Moray  and 
Grumpley  Hills  on  the  north.  To  the  south  the  strata  fold  over, 
and  in  Enock-ore-gill  Beck,  on  the  S.E.  side  of  Bumey  Hill,  similar 
shaly  beds  are  seen  dipping  nearly  S.  at  from  50*^.  to  60®.  These  are 
succeeded  by  the  yellowish-brown  felspathic  trap  of  Knock  Pike, 
whicb  is  in  turn  succeeded  by  a  series  of  flaggy  shales,  which  occupy 
Swindale  Beck,  and  dip  S.S.E.  at  about  45?.  The  remainder  of  tiie 
Lower  Silurian  area  beneath  the  Penine  chain  offers  nothing  which 
bears  specially  upon  the  relations  between  the  Green  Slates  and 
Porphyries  and  the  Skiddaw  Slates. 

(III.)  Skiddaw  Slates  near  the  foot  of  UUeswater. — ^In  a  small  area 
close  to  the  foot  of  Ulleswater,  the  upper  shaly  beds  of  the  Skiddaw 
Slates  are  seen  in  the  lower  part  of  Aik  Beck,  dipping  S.S.E.  at 
angles  of  from  50®  to  60®.  In  the  higher  part  of  the  stream,  these 
are  overlaid  by  the  inferior  portion  of  the  Green  Slate  aei\<^,  ^in^ 
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of  the  bedfl  consisting  of  coarse  felspathio  ashes,  the  ^  of  iirhich  can 
be  satisfactorily  made  out  to  be  S.S.E.  at  40^.  llie  inclinationi 
therefore,  of  the  Green  Slates  is  in  this  locality  considerably  lower 
than  that  of  the  Skiddaw  Slates  beneath  them. 

(IV.)  Skiddaw  Slates  between  Bampton  and  Shap. — ^Proceeding  rro 
the  river  Lowther  from  Bampton  to  Shap  three  small  areas  of  Skid- 
daw Slate  are  crossed,  one  at  Eossgill,  a  second  at  Eeld  Beck,  and 
the  third  in  the  course  of  Thomship  Beck.  In  all  these  localities 
the  upper  shaly  beds  of  the  Skiddaw  Slates  are  brought  to  the  snr- 
feoe,  and  dip  S.S.E.  to  S.E.  at  angles  of  from  46°  to  nearly  90°.  Li 
each  case  they  are  surmounted  by  the  fine-grained,  greenish-gray 
felspathio  trap  which  forms  the  bsLse  of  the  Green  Slate  series,  but 
the  dip  of  this  could  not  be  determined. 

Conclusion. — ^Having  now  surveyed  all  the  localities  in  Cumber- 
land and  Westmoreland  in  which  the  Skiddaw  Slates  come  into  con- 
tact with  the  Green  Slates  and  Porphyries — with  the  single  excep- 
tion of  the  Black  Comb  area — the  following  conclusions  appear  to 
be  deducible  as  to  the  relations  of  the  two  formations : — 

1.  Where  the  inclination  of  the  Green  Slate  Series  agrees  in 
direction  with  that  of  the  Skiddaw  Slates,  the  dip  of  the  former  is 
almost  invariably  lower  in  amount ;  the  difference  var3ring  from  a 
few  degrees  to  as  much  as  half  the  dip  of  the  inferior  formation. 

2.  lie  dip  of  the  Skiddaw  Slates,  at  the  point  where  they  are 
overlaid  by  the  base  of  the  Green  Slates,  is  occasionally  directly 
opposed  in  direction  to  the  inclination  of  the  latter.  This  is  seen  at 
the  head  of  Mosedale  Beck  under  Wolf  Crags,  and  also  in  the  course 
of  EUengill,  near  Overwater. 

3.  The  strike  of  the  Green  Slates  is  sometimes  at  variance  with 
that  of  the  Skiddaw  Slates.  This  is  seen  to  a  slight  extent  in  pro- 
ceeding from  Troutbeck  to  Keswick,  and  again  from  Borrowdale 
in  a  S.W.  direction  towards  the  head  of  Buttormere ;  since  the  fels- 
pathio trap  which  forms  the  base  of  the  Qreen  Slate  Series  reposes 
at  first  upon  the  upper,  shaly  beds  of  the  Skiddaw  Slates,  but  seems 
gradually  to  become  transgressivo  upon  them,  so  as  finally  to  rest 
upon  beds  which,  though  high  in  the  series,  are  not  the  highest  It 
is  also  seen  in  Torpenhow  Common,  to  the  north  of  the  foot  of  Bas- 
senthwaite  Lake.  This  phenomenon  is,  however,  best  exhibited  on 
the  N.E.  margin  of  the  great  area  of  the  Skiddaw  Slates,  where  the 
two  formations  strike  for  a  considerable  distance  nearly  at  right 
angles  one  to  another. 

4.  As  a  consequence  of  the  above,  the  base  of  the  Green  Slates 
reposes  at  one  time  upon  the  higher,  and  at  another  upon  the  lower 
beds  of  the  Skiddaw  Slates.  This  is  seen  near  Melmerby,  beneath  the 
Penine  chain,  but  it  is  much  more  strikingly  exhibited  on  the  N. 
and  N.E.  margin  of  the  great  area  of  the  Skiddaw  Slates.  Thus  at 
both  extremities  of  this  boundary,  the  base  of  the  Green  Slates 
reposes  upon  the  soft  black  shales  which  form  the  summit  of  the 
Skiddaw  Slates,  resting  between  these  points  upon  all  the  inter- 
mediate beds  of  the  great  anticlinal  of  the  Skiddaw  Slates,  down  to 
their  base. 
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6.  Vwom  the  above  we  «re  wirmied  in  ocmiiiig  to  tbe  condnsiffln 
that  the  Gieen  Slates  and  PorphyriflB  of  the  Lake-diatrict  are  super- 
imposed  nnoonfonnahly  iqion  the  series  of  the  Skiddaw  Slates. 

Adiaidmm. — Sinoe  the  first  part  €i  thia  paper  was  published,  I 
have  fbond  a  single  small  seotion  between  the  Yale  of  St  Jdm  and 
Sleswiok,  in  which  the  upward  tennination  of  the  Skiddaw  Slates  is 
fflrhihited.  This  ooonxs  about  two  miles  to  the  SJS.  of  Keswiok, 
close  to  the  hi^  road  to  Ambleside,  near  a  place  called  Bale- 
bottooi,  in  the  tfiUev  of  Naddle  Bec^  Here  a  small  stream  flows 
down  from  a  hill  called  the  PUce,  and  exhibits  in  its  lower  portion 
a  small  exposure  of  the  upper  shaly  beds  of  the  Skiddaw  Slates^ 
which  dip  S.S.K  at  60^,  and  are  directly  overlaid  by  the  fine-grained 
fel^wthio  trap,  whidbi  finma  the  base  of  the  Green  Slates. 


L — Qv  THE  Exismroi  or  Bocks  coHTAiHiHa  Oboaiho  Substahoss 
nr  THE  FcHDASOoriAL  Gneiss  or  Sweden. 

XSE  papers  relating  to  the  occurrence  of  certain  vegetable 
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substances  in  the  Fundamental  Gneiss  of  Sweden,  have  recentfy 
been  oommunicated  to  the  Boyal  Academy  of  Sciences  at  Stockholm.^ 

The  first  of  these  papers,  by  M.  Igelstrom,  which  describes  some 
beds  of  bitaminous  gneiss  and  mica  schist  that  occur  intcrstratified 
in  common  reddish  granite-gneiss  at  the  western  part  of  the  high 
and  precipitous  Xollaberg,  was  noticed  in  the  Geologicajl  Maga- 
zine, VoL  IV.  (1867)  p.  160. 

M.  Igelstrom  considers  that  the  Gneiss  and  Mica  Schist  of  the 
Nullaberg  must  be  ranked  among  the  Sedimentary  and  Fossiliferous 
Strata. 

In  the  second  paper  M.  Nordenskiold  points  out  the  principal  in- 
gredients in  these  bituminous  rocks  of  Nullaberg, — they  are  a 
greyish-white  orthoclase  and  silver-white  mica,  mingled  with  vari- 
able portions  of  a  carbonaceous  or  coal-liko  substance,  lliis  car- 
bonaceous substance  is  very  brittle,  and  the  rock  is  therefore  more 
friable  than  common  gneiss.  The  grains  of  orthoclase  break  along 
the  cleavages  of  the  felspar,  and  the  fracture  of  the  rock  is  thus 
crystalline. 

He  regards  the  rock  as  probably  due  to  the  solidification  and 
crystallization  of  a  clay-like  sediment,  consisting  of  organic  sub- 
stances and  inorganic  matter,  of  the  same  constituents  as  the  common 
felspar;  and  he  remarks,  as  a  phenomenon  not  at  all  improbable, 
that  a  change  in  the  relative  position  of  the  atoms,  t,e,  a  crystal- 
lization in  a  solid  mass  tending  to  a  disposition  of  its  molecules, 
according  to  the  best  conditions  of  equilibrium,  took  place  wiihoui 

^  L.  J.  Igelstrom,  On  the  occarrence  of  thick  beds  of  bituminous  pieiss  and 
mica  ichist  in  the  Nullaberg^  parish  of  Ostmark,  proTince  of  Wcrmland,  in  SwedexL— 
A.  £.  Nordenskiold,  Note  on  the  mineral  character  of  the  rock. — F.  L.  Ekman. 
Chemical  analysis  of  the  rock. — Translated  from  communications  read  to  the  Boyal 
Swedish  Academy  of  Sciences  at  Stockholm. 
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the  aid  of  water  or  heat^  during  tlie  immense  time  that  has  elapsed 
since  the  Gneiss  period.  M.  Nordenskiold  does  not  attempt  any 
explanation  of  the  way  in  which  this  change  was  effected. 

M.  Ekman,  in  the  third  paper,  giyes  the  result  of  analyses  of 
Tarious  specimens  of  Nullaberg  rock,  which  show  it  to  be  essentially 
a  potash-felspar,  with  a  little  apatite,  traces  of  manganese  and 
copper,  phosphoric  acid  and  chlorine,  besides  the  organic  matter  and 
carbonate  of  lime. 

Whether  this  Fundamental  Gneiss  of  Sweden  is  the  equivalent  of 
that  in  the  Hebrides  and  of  the  Laurentian  rocks  in  Canada  and 
elsewhere,  is  a  point  not  discussed  in  these  papers. 

Lithologically  the  Swedish  beds  appear  very  similar  to  the  Lau- 
rentian Gneiss,  containing  graphite,  described  by  Sir  W.  E.  Logan, 
and  which  without  doubt  was  originally  a  sedimentary  rock.  So 
long  ago  as  1846  M.  Elie  de  Beaumont  announced  the  sedimentary 
nature  of  the  Swedish  gneiss,*  while  the  recorded  discovery  by  Prof. 
Sismonda'  of  an  Equisetum  in  gneiss  (of  Jurassic  age),  would  leave 
no  doubt  about  the  original  aqueous  origin  of  the  rock. — H.  B.  W. 

n. — ^Transactions  of  the  Edinbubgh  Geological  Society,  Vol.  L 

Parts  I.  and  II.     1868.     8vo. 

THESE  Parts  contain  the  papers  read  before  the  Edinburgh  Geo- 
logical Society  between  November,  1866,  and  May,  1868. 
Among  the  more  important  of  these  communications,  the  following 
may  be  mentioned  : — On  the  Carboniferous  Strata  of  Carluke,  by  J. 
R.  S.  Hunter ;  On  the  Geology  of  the  Coasts  of  Antrim  and  London- 
derry, by  T.  Smyth ;  On  the  old  Red  Sandstone  of  Scotland,  by  J, 
Powrie,  F.G.S.,  etc. ;  On  the  Superficial  Deposits  at  the  South  Esk, 
by  Dr.  J.  C.  Howden ;  On  the  Evidences  of  Glacier  Action  in  G^o- 
"^ay*  by  W.  Jolly. — There  are  numerous  illustrations  accompanying 
these  papers,  some  of  which  have  previously  been  noticed  in  the 
Geological  Magazine — the  last  report  (of  a  meeting  on  April  2nd, 
1868,)  was  published  in  the  number  for  May  last  year. 

The  following  papers  were  read  on  April  16th,  1868  : — 

1.  Observations  on  the  Miocene  Beds  of  Greenland.  By  Bobert 
Brown,  F.R.G.S. 

Extending  over  a  very  limited  area,  these  strata  are  composed  of 
a  great  variety  of  beds  of  sandstone,  alternating  with  lignite,  and 
capped  by  shales  of  various  descriptions.  In  all  the  sandstones  and 
shales  vegetable  impressions  are  found,  but  it  is  only  in  the  thin 
layers  of  a  hard  clay-slate,  impregnated  with  iron,  that  they  retain 
their  impressions  very  distinctly.  All  these  strata  are  cut  across  by 
trap-dykes,  which  in  some  places  stand  out  bare  and  wall-like  from 
the  denuded  softer  rocks  through  which  they  protrude. 

The  author  protests  against  the  way  in  which  Professor  Heer  has 
been  making  species  and  genera  out  of  the  fossils  discovered  in  these 

^  It  may  be  noted  that  Dr.  T.  Starry  Hunt  has  urged  the  presence  of  carbon  in 
the  state  of  graphite,  unoxidiaedj  in  metamorphic  rocks,  as  a  proof  that  a  temperatore 
of  ignition  was  not  required  for  metamorphism. — Vide  Geol.  Ma.o.  Vol.  I.  p.  202. 

«  Gjbol.  Maq.  VoL  1.  p.  166.  »  Ibid.  VoL  II.  p.  239. 
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Miooene  Beds,  thoogh  iwilMfin  in  plMing  too  modi  impottuioe  on, 
slender  diancleriatios  he  does  not  stand  slone ;  and  he  is  glid  to 
obserye  diat  Mr.  Onmthen  is  doing  the  9faik^  to  other  botsnisto* 
amalffiic  Babdirision  of  fossil  qpedes. 

2.  Brief  Notes  on  the  FrecioasStcmes  and  Pesrls  of  Scotland.  By 
A.  IL  CockbnnL 

Ahhoog^  poor  in  the  mme  precioas  gems,  Hr.  Cockbnzn  remarlca 
that  SooUand  can  hoast  of  her  jaspers,  pebUes,  agates,  pearls,  and  of 
fine  specimens  of  qnartz ;  the  moss  agates  are  peculiaiiy  suitable  for 
certain  styles  of  setting.  Cairngorm  stones  are  fonnd  in  great 
abondanoe  in  the  matrix  <^  the  granite  on  the  top  and  sides  o?  the 
Caimgonn  Hills,  in  Aberdeenshire  and  Banffisihire. 

Amethysto  and  gaxneta  may  be  lanked  among  the  Scottish  gems. 
The  fonner  is  now  becoming  soaroe;  the  latter  is  found  in  laige 
quantities  at  Elie  Point,  and  along  the  sands  on  the  east  coast 
of  Fife. 

Fine  and  large  specimens  <^  pearls  are  found  in  the  rivers  Teith, 
Forth,  Dee,  Dni,  jBsnif  Tay,  Tweed,  and  the  nven  of  Boss  and 
SntheriandshJTB. 

8.  Bemarks  on  Two  Flinta  from  Jubbulpore,  Central  India,  and 
on  the  Flint  Implementa  discovered  there  by  the  lato  Lieut  D. 
Swiney,  B.E.    By  James  Haswell,  M.A. 

The  principal  part  of  the  collection  (numbering  977  pieces)  is  now 
in  the  British  Museum,  and  was  described  by  Mr.  John  Evans.  F.K.S., 
F.S.A.,  in  a  paper  read  before  the  Society  of  Antiquaries,  19th  of 
January,  1665. 


I. — Undebgbox:>t)  Life  ;  ob.  Mixes  and  Miners.  By  L.  Snlo^^N. 
Translated,  adapted  to  the  present  state  of  British  ^Mining,  and 
edited  by  H.  W.  Bbistow,  F.R.S.  Illustrated  with  IGO  engrav- 
ings on  wood,  20  maps  geologically  coloureil,  and  10  plates  of 
metals  and  minerals  in  cbromolithography.  8vo.  pp.  522.  Lon- 
don :  Chapman  and  Hall.     18G9. 

THIS  is  a  work  of  a  popular-scientific  character,  somewhat  similar, 
both  as  regards  the  style  in  which  the  subjects  are  treated  and 
in  the  kind  of  illustrations,  to  the  volumes  of  Hartwig,  Figuier,  and 
other  writers  of  that  class. 

The  woodcuts  are  excellent  specimens  of  art,  but  in  many  instances 
the  subjects  chosen  for  illustration  appear  to  us  quite  unnecessary  to 
the  text.  Such  are  the  pictures  of  a  stable  in  a  mine,  a  consultation 
in  a  mine,  a  Califomian  gold-finder  prospecting  the  ground,  miners  at 
prayer,  etc. ;  while  the  pictures  of  explosions  and  accidents  in  mines 
might  with  advantage  have  been  dispensed  with,  as  they  are  emi- 
nently calculated  to  give  one  the  horrors.  We  were  somewhat  sur- 
prised to  find  M.  Simonin  remark  that  ''in  no  instance  has  any 
merely  fanciful  design  been  admitted."  Under  **  fanciful,'^  we 
should  certainly  include  the  woodcut  of  the  Indian  minei  ol  ~ 
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Superior  infuU  nUning  costume  (page  471).  We  are  leminded  of  the 
full  court  suit  of  the  visitors  to  the  King  of  the  Sandwich  Islanda. 

M.  Simonin  has  made  himself  extensiyely  acquainted  with  Tnining 
both  in  Europe  and  America,  but  still  (as  the  translator  tells  us)  he 
looks  at  the  subject  from  a  French  point  of  view,  and  does  not  give 
any  special  prominence  to  the  mineral  industries  of  this  country. 

Mr.  Bristow  has  furnished  a  great  deal  of  new  and  valuable  matter 
relating  to  British  mining,  and  he  has  evidently  done  much  to  im- 
prove the  work,  principally  in  the  shape  of  additions  or  interpolations. 
The  revisal  of  some  of  the  maps,  and  the  addition  of  new  ones,  beauti- 
fully executed  in  chromolithography  by  Mr.  J.  B.  Jordan,  form  im- 
portant features  in  this  new  edition  of  M.  Simonin's  work. 

The  book  is  divided  into  three  parta, — the  first  is  devoted  to  GoaL 
Its  origin  is  discussed,  and  illustrated  with  an  ideal  landscape  of  the 
Goal-measure  period.  The  history  of  the  discovery  of  coal,  the 
manner  in  which  coal  is  worked,  the  dangers  to  which  miners  are 
exposed,  and  lastly,  the  probable  duration  of  our  ooal  supply,  are  all 
treated  of  in  this  part.  In  the  second  part  the  metalliferous  mines 
are  taken  into  consideration,  and,  in  the  third,  the  *'  mines  of  precious 
stones." 

The  whole  is  agreeably  written  and  interspersed  with  numerous 
anecdotes,  and  with  accounts  of  the  manners  and  customs  of  miners  in 
various  countries.  It  will  doubtless  prove  an  interesting  work  to 
the  general  reader;  and  although  its  bulk  might  deter  some  from 
attempting  its  perusal,  it  will  really  be  found  not  so  formidable  a 
task  as  its  weight  would  imply,  so  much  of  the  text  being  inter- 
spersed with  illustrations,  and  the  type  being  bold  and  clear. 


n. — Tbubner's  American  and  Oriental  Literary  Becobd  for 
February  15th,  1869,  contains  Notices  of  many  new  and  impor- 
ttuit  additions  to  the  Literature  of  the  day. 

Three  books  deserve  special  reference  here : 

I.  "  The  Myths  of  the  New  World  ;  a  treatise  on  Symbolism  and 
Mythology  of  the  Bed  Bace  of  America ; "  by  Daniel  G.  Brinton, 
A.M.,  M.D.,  etc.  (London  :  Triibner  &  Co.). 

Probably  there  is  no  savage  stock  possessed  of  finer  legends  and 
mythical  history  than  the  Bed  Indians;  and  the  beauty  of  their 
similes,  derived  from  Nature,  has  been  well  shown  by  Longfellow 
in  his  "  Hiawatha,"  and  by  many  other  writers.  The  names  of  God 
are  remarkably  grand  and  impressive, — thus,  "  The  Thunder  Vase," 
"  The  Foam  of  the  Sea  animatmg  the  World,"  "  Heart  of  the  Sky," 
"  The  Soul  of  the  World,"  «  Lord  of  the  Sky,"  "  Mother  and  Father 
of  Life,"  "  Maker  and  Moulder  of  all,"  etc.,  etc.  In  no  American 
myth  is  there  any  trace  of  a  personality  of  evil,  nor  have  they 
any  word  corresponding  to  devil  in  their  language.  Many  of  the 
native  legends  have  a  most  wonderful  similarity  to  the  description 
given  in  Genesis  of  the  Creation  and  the  Flood.  The  book  is  full 
of  interest  for  the  Ethnologist 

n.  ''  The  Lifted  and  Subsided  Bocks  of  America^  with  their  In- 
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flnanoe  an  flie  Ooeanio,  Aini08plierio»  and  Lmd  Cnrrenti  "  if  ihe  title 
of  a  book,  about  to  issiie  from  the  pieas,  by  Mr.  Oatlin,  the  well- 
known  American  traveller  and  Ethno^n^hiat^  whoee  deaoriptions  of 
the  habita  and  haonta  of  the  North  Amerioan  Indiana  will  ever  be 
aaaociated  with  hia  name.  From  the  extiacia  given  of  the  aathor*a 
diaooveriea  we  anticipate  a  more  wonderful  atoiy  than  that  of  a 
voyage  thron^^  the  Grand  Ciuona  of  the  Colorado  Biver.' 

Mr.  CaiUn  haa  diacovered  the  aource  of  the  Gulf  Stream  under  the 
Bocky  Mountaina  1  but  we  will  not  anticipate. 

in.  The  third  important  work  noticed  at  length  in  **  Triibner'a 
Beoord"  is  by  Jamea  Fergnaaon,  F.B.S.»  "On  Tree  and  Serpent 
Worahipy  or  lUustrationa  of  Mythology  and  Art  in  India,  in  the  firat 
and  fourth  centuriea  after  Christ;  from  the  Sculptures  of  the 
Buddhist  Topes  at  Sanchi  and  Amravati."  Thia  grand  work,  pre- 
pared under  the  authority  of  the  Secretaiy  of  State  for  India  in 
Conndl,  formed  the  subject  of  a  most  delightful  lecture  by  the  author, 
deliTered  before  the  Britiah  Association  for  the  Advancement  of 
Science  at  Norwich  in  August  last,  and  subsequently  before  the 
members  of  the  Boyal  Institution,  Albermarle  Street.  This  is 
another  magnificent  contribution  to  Indian  literature  in  particular, 
and  to  Ethnology  in  generaL 


HE. — ^Procesdings  of  the  Bbistol  Naturalists'  Society.     Vol. 
m.  Nos.  7,  8  and  9.     Soptombor  to  December,  18G8. 

THE  Greological  articles  contained  in  these  numbers  consist  of 
short  notices  of  excursions  made  to  Dundry  Hill  and  to 
Dundos,  near  Limpley-Stoke,  where  the  members  had  the  oppor- 
tunity of  examining  the  Middle  and  Upper  Lius,  the  SandH,  and 
the  Inferior  Oolite. 

There  is  also  a  paper  by  Mr.  W.  W.  Stoddart,  F.G.S.,  entitled 
"Geological  Notes  from  Norwich."  But  the  author  is  evidently 
"  out  of  his  element"  He  states  that  the  Rod  Crag  is  the  oldest 
of  the  Pliocene  beds,  forgetting  the  Coralline  Crag,  which  is  seen  to 
underlie  it  in  several  ports  of  Suffolk ;  and  says,  that  at  Braniortou 
he  "  picked  up  numbers  of  the  little  Pot  amides  so  well  known  in 
the  Isle  of  Wight."  We  have  never  found  any  such  specimens  in 
this  locality,  nor  anywhere  else  in  the  Norwich  Crag ;  neither  have 
-we  before  heard  of  their  being  so  met  with.  Without  denying  the 
possibility  of  such  specimens  being  derived,  as  Mr.  Stoddart  appears 
to  think,  we  would  refer  his  Potamides  to  the  Cerithium  punctatum 
or  some  other  form  common  to  the  Norwich  Crag. 

Mr.  Stoddart  places  the  Bridlington  Crag,  and  the  Chillosford 
Clay,  between  the  Bed  Crag  and  ^e  Norwich  Crag.  But  in  the 
section  at  Bramerton  the  Clay  may  clearly  be  seen  overlying  the 
Norwich  Crag,  and  the  Bridlington  Crag  is  regarded  by  Mr.  S.  V. 
Wood,  Jr.  as  much  newer;  he  places  it  above  the  Lower  Drift. 

1  See  Batef*!  Illustrated  Trareli  (Cassell  &  Co.,  Part  I.,  p.  8). 
VOL.  VI.— no.  Lvin.  \«i 
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Mr.  Stoddart  is  certainly  rather  bold,  when  he  atates  that  this  Crag 
is  of  the  same  age  as  the  Chillesford  Clay. 

There  is  no  Bed  Crag  in  the  section  at  Bramerton.  The  relations 
of  the  Norwich  to  the  Bed  Crag  have  never  been  seen  in  section. 
By  some  authorities  they  are  considered  to  be  synchronous  deposits. 
Mr.  Stoddart  is  so  well  known  for  his  successful  geological  work  in  the 
Bristol  district,  that  we  regret  he  did  not  devote  a  little  more  time 
to  the  G^logy  of  Norfolk,  and  look  up  the  literature,  before  at- 
tempting to  write  a  paper  on  the  subject. 

Mr.  Adolph  Leipner  gives  an  account  of  some  of  the  Carboniferous 
Corals  in  the  Museum  of  the  Bristol  Philosophical  Institution, 
which  he  hopes  to  complete  and  bring  before  a  future  meeting  of 
the  Geological  Section  of  the  Society. 

Number  9  contains : — (1.)  Some  Notes  on  the  late  Movements  of 
the  Somersetshire  Coast,  by  Mr.  F.  C.  Bavis.  These  notes  form  a 
supplement  to  a  paper  he  communicated  to  the  Society  about  three 
years  ago.  He  prefaces  them  with  some  remarks  on  the  Trap  and 
Mountain  Limestone  of  Woodspring  Hill,  considering  that  the  in- 
jection of  the  trap  was  prior  to  ike  movement  that  caused  the 
inclination  of  the  beds,  because  in  general  outline  it  appears  to  con- 
form itself  to  that  inclination :  he  thinks  it  probably  contemporaneous 
with  the  Limestone. 

Mr.  Bavis  then  proceeds  to  describe  the  raised  beach  of  Wood- 
spring.  This  evidence  of  upheaval  furnishes  strong  proof  of  the  en- 
croachment of  the  sea,  for  a  twenty  feet  rise  of  the  land  with  a 
shelving  beach  would  be  equivalent  to  a  considerable  horizontal  dis- 
tance. At  present  the  waves  dash  against  the  rocks  immediately 
beneath  the  old  beach.* 

Ancient  Sand  hills  or  Dunes,  some  contemporary  with,  others 
from  their  greater  elevation  of  earlier  date  than  these  beaches,  are 
well  seen  on  the  northern  slope  of  Worle  Hill.  Bemains  of  Dunes 
occur  above  the  raised  beach  of  Bimbeck  Cove,'  which  beach,  from 
its  height  above  the  sea,  may  probably  be  of  the  same  age  as  that  at 
Woodspring. 

Brean  Down  exhibits  on  its  northern  side  at  least  two  tiers  of 
sandy  accumulations,  at  similar  heights  to  the  terraces  in  Sand 
Bay.  The  heights  of  these  Dunes  above  the  mean  sea-level 
range  to  150  feet. 

Brent  Knoll,  an  isolated  outlier  of  Inferior  Oolite,  about  500  feet 
above  the  sea-level,  contains  from  fifteen  to  twenty  parallel  terraces 
arranged  like  the  seats  in  an  amphitheatre,  varying  in  height  from 
one  to  five  feet,  in  breadth  from  one  to  two  feet.  They  occur  at 
elevations  up  to  400  feet.  These  are  regarded  by  Mr.  Bavis  as  due 
to  the  action  of  the  sea,  and  he  remarks  that  they  may  possibly  be 
contemporaneous  in  formation  with  the  highest  and  oldest  portions 

1  See  also  a  short  paper  by  Mr.  D.  Mackintosh  '*  On  the  Mode  and  Extent  of 
Encroachment  of  the  Sea  on  some  parts  of  the  Shores  of  the  Bristol  Channel,"  Quart. 
Journ.  Geol.  Soc.  Vol.  xxiv.  1868,  p.  279.— Edit. 

s  See  paper  by  £.  C.  H.  Day,  Gbol.  Mag.  Vol.  III.  p.  115. 
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of  Ae  Cheddar  OifEhi  irbieh  Mr.  Ifaokintoih*  mAintMna  -wna^  ohiefly 
formed  1^  marine  agencj. 

(2.)  lb.  A.  Lmpner  oonoliidea  his  paper  on  ikb  OarhwdfenrnM 
OoraU  M  the  Muwemm  cf  Aa  Britiol  AuodaUotL 

There  is  also  a  notice  of  the  Proceedings  of  the  Bristol  Micro- 
scopical Society,  of  which  Mr.  W.  W.  Stoddart  is  the  President 
This  gentleman  contributes  a  paper  entitled  a  Miero^eopitdL  Esami- 
naUam  ^fiie  Water  Smpplf  o/ihe  Bristol  Water  Work$  Compam^.  The 
water  is  deriTed  from  streams  which  rise  in  the  Mendip  Hills,  and 
he  shews  it  to  be  as  pure  as  any  in  the  kingdom,  at  the  same  time 
asserting  that  no  water  procured  firom  a  town  spring  could  be  pure, 
as  many  examples  from  uie  City  of  Bristol  tended  to  prova — ^H.B,  W. 


OsoLOOiOAi.  SocEETT  Or  LoHDOM. — ^L  The  Annual  General  Meet- 
ing of  this  Societjr  was  held  February  ISth,  1869,  Professor  T.  H. 
Huxley,  LLJ).,  F.RS.,  President,  in  tiie  chair.  The  Secretazy  read 
the  B^)ortB  of  the  Council,  of  the  Library  and  Museum  Committee^ 
and  of  the  Auditors.  Tlie  general  prosperity  of  the  Society,  as 
evinced  by  its  financial  position  and  by  the  continued  increase  in  the 
number  d  its  members,  was  stated  to  be  veiy  satisfactory. 

The  President  presented  the  Wollaston  Gold  Medal  to  Henry  Clifton 
Sorby,  Esq.,  F.B.S.,  and  stated  that  in  awarding  the  medal  to  him,  the 
Council  desired  to  testify  their  appreciation  of  the  value  which  they, 
in  common  with  all  other  geologists,  attach  to  Mr.  Sorby's  laborious 
investigations,  continued  now  for  a  period  of  more  than  eighteen 
years.  The  President  referred  especially  to  Mr.  Sorby's  researches 
into  the  structure  of  rocks  and  minerals,  and  of  meteorites ;  to  his 
explanation  of  the  phenomenon  of  slaty  cleavage,  now  universally 
adopted  and  fully  in  accordance  with  the  results  obtained  by  physi- 
cal investigators  who  have  approached  the  same  question  from  a 
very  different  side  ;  and  finally  remarked  upon  the  peculiar  fitness 
of  the  award  of  the  Wollaston  Medal  to  a  worker  possessing  so 
much  of  that  love  of  minute  research,  and  so  much  of  that  power 
of  elucidating  the  great  by  the  little  which  charsucterised  its  illustrious 
founder. — Mr.  Sorby  briefly  returned  thanks  for  the  honour  con- 
ferred upon  him  by  the  Council,  and  remarked  that  although  his 
investigations  had  been  the  result  of  a  pure  love  of  science,  without 
expectation  of  fee  or  reward,  such  a  recognition  of  the  value  of  his 
services  could  not  but  be  most  grateful  to  him,  and  would  encourage 
him  to  proceed  further  on  the  same  path. — The  President  then  pre- 
sented the  balance  of  the  proceeds  of  the  Wollaston  Donation-fund 
to  Wm.  Carruthers,  Esq.,  F.L.S.,  F.G.S.,  of  the  British  Museum,  in 
aid  of  his  researches  in  Fossil  Botany,  remarking,  especially  with 
regard  to  those  directed  towards  the  structure  of  Fossil  Fruits,  that 
these  are  so  valuable  that  Mr.  Carruthers  might  justly  look  upon  the 
award  as  an  expression  of  gratitude  for  his  labours.    At  the  same 

^  Intellectual  Obseryer,  Aug^ust,  1867,  p.  30. 
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time  the  President  observed  that  scientifio  gratitade  was  of  flie  kind 
which  had  been  defined  as  a  lively  sense  of  favoors  to  oonie. — ^Mr. 
Garmthers  returned  thanks  for  the  honour  conferred  upon  him,  and 
said  that  whilst  he  could  not  consider  himself  entitled  to  any  such 
recognition  of  his  services  to  science,  the  award  of  the  Council  would 
be  both  an  aid  and  an  encouragement  to  him  in  the  further  prosecu- 
tion of  his  researches. — ^Tho  President  then  proceeded  to  read  his 
Anniversary  Address,  in  which  he  discussed  the  present  position  of 
Geology  in  this  country,  and  the  various  geological  speculations 
which  are  now  more  or  less  in  vogue,  and  combated  the  assertion 
which  has  been  made,  that  geological  speculation  in  this  country  is 
opposed  to  the  principles  of  Natural  Philosophy.  The  Address  was 
prefaced  by  biographical  notices  of  recently  deceased  Fellows,  in- 
cluding the  Bev.  S.  W.  King,  M.  Boucher  de  Perthes,  of  Abbeville ; 
M.  Morlot,  of  Beme ;  Principal  J.  D.  Forbes,  F.K.S.,  of  the  Uni- 
versity of  St.  Andrews  ;  Sir  David  Brewster,  K.H.,  F.R.S.,  Principal 
of  the  University  of  Edinburgh ;  the  Rev.  J.  G.  Gumming,  etc. 

The  Ballot  for  the  Council  and  OflScers  was  taken,  and  the  follow- 
ing were  duly  elected  for  the  ensuing  year :  President :  Prof.  T.  H. 
Huxley,  LL.D.,  F.R.S.  ^ice-Presidents  :  Sir  P.  de  M.  G.  Bgerton, 
Bart.,  M.P.,  F.R.S. ;  Sir  R.  I.  Murchison,  Bart.,  K.G.B.,  F.R.S. ; 
Warington  W.  Smyth,  Esq.,  M.A.,  F.R.S. :  Rev.  T.  Wiltshire,  M. A., 
F.L.S.  Secretaries  :  P.  Martin  Duncan,  M.B.,  F.R.S. ;  John  Evans, 
Esq.,  F.R.S.  Foreign  Secretary :  Prof  D.  T.  Ansted,  M.A.,  F.R.S. 
Treasurer:  J.  Gwyn  Jeffreys,  Esq.,  F.R.S.  Council:  Prof.  D.  T. 
Ansted,  M.A.,  F.R.S. ;  W.  Boyd  Dawkins,  Esq.,  M.A.,  F.R.S. ;  P. 
Martin  Duncan,  M.B.,  F.R.S. ;  Sir  P.  de  M.  G.  Egerton  Bart,  M.P., 
F.R.S. ;  John  Evans.  Esq.,  F.R.S.,  F.S.A. ;  David  Forbes,  Esq., 
F.R.S. ;  J.  Wickham  Flower,  Esq. ;  R.  A.  C.  Grodwin- Austen,  Esq., 
F.R.S. ;  Harvey  B.  Holl,  M.D. ;  Prof.  T.  H.  Huxley,  LL.D.,  F.R.S. ; 
J.  Gwyn  Jeffreys,  Esq.,  F.R.S. ;  Prof  T.  Rupert  Jones ;  Sir  Charles 
Lyell,  Bart.,  D.C.L.,  F.R.S. ;  John  Canick  Moore,  Esq.,  M.A., 
F.R.S. ;  Prof.  John  Morris;  Sir  R.  L  Murchison,  Bart.,  K.C.B., 
F.R.S. ;  Joseph  Prestwich,  Esq.,  F.R.S. ;  Earl  of  Selkirk,  F.R.S.  ; 
Warington  W.  Smyth,  Esq.,  M.A.,  F.R.S. ;  Alfred  Tylor,  Esq., 
F.L.S ;  Rev.  Thomas  Wiltshire,  M.A.,  F.R.A.S. ;  Searles  V.  Wood, 
Jun.,  Esq. ;  Henry  Woodward,  Esq.,  F.Z.S. 

n. — Ordinary  Evening  Meeting,  Febmaiy  24th,  1869. — Paper  read 
"  On  the  British  Post-glacial  Mammalia."  By  W.  Boyd  Dawkins, 
Esq.,  M.A.,  F.R.S ,  F.G.S. 

The  author  stated  that  the  Post-glacial  or  Quaternary  Mammalia 
of  England  and  Wales  amounted  to  47.  Of  these  only  16  are  foimd 
in  Caves  and  not  in  River  deposits,  whilst  out  of  31  found  in  the 
latter,  one,  only,  does  not  occur  in  caves ;  hence  the  author  inferred  that 
the  Cave  and  River  deposits  are  palaBontologically  synchronous.  In 
Scotland  remains  of  Mammalia  have  occurred  only  in  five  places, 
and  in  Lreland  only  in  two  places,  in  beds  of  Post-glacial  age.  The 
author  ascribed  this  unequal  distribution  to  the  long  continuance  of 
subaerial  glaciation  in  Lreland,  Scotland,  and  North  Wales. 
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The  author  then  compared  the  Post-glacial  with  the  Pre-glacial 
Mammalia.     The  British  species  of  the  latter  are  : — 


Urtm  arvementia. 

-  ipelamf, 
Sorex, 

Mpgal$  mo§ehala, 
Taipa  iuropAa. 
Cervui  m$gacero9  9 

caprMlua, 

elaphua, 

Sedgwiekii, 

Ardetu, 


Bot  primigeniut, 
Hippopotamtu  mqfor, 
JSqutufouUit, 
Minoeerot  megarhinut. 

JStnueus. 

Mephoi  antiqum. 

meridiotuUia, 

Arvieola  amphibia. 
Castor  Jib$r. 
Trogontherium  Ctmeri, 


Of  these  19  species  inhabiting  Britain  before  the  deposition  of  the 
Boulder-day,  12  survived  into  Post-glacial  times. 

Passing  from  Post-glacial  to  Prehistoric  time,  the  Sheep,  Goat,  Bon 
longi/rons,  and  Dog  make  their  appearance,  while  the  great  Pachy- 
dermata,  the  Gave  Mammeds,  and  nearly  all  the  northern  forms  dis- 
appear. The  characteristic  Post-glacial  Mammals  were  defined  by 
the  author  to  be — 


Palaeolithic  man. 
Oulo  lu»et48. 
TTrnu  spekeus  ?. 

firox, 

FelU  ieo. 
pardus. 


Ovibos  mosehata. 
Rhinoceros  tichorhinus, 
£lephas  pritnigenius, 
Zemmus. 

Spermophilus  citillus. 
erythrogenoides. 


Hyana  speUBa. 

The  author  finally  discussed  the  question  of  the  age  of  the  Lower 
Brick-earths  of  the  Thames  Valley  and  Clacton,  and  indicated  the 
difficulty  of  proving,  from  Palacontological  evidence,  whether  they 
are  Pre-  or  Post-glacial.  He  supposed  that  during  the  Glacial  sub- 
mergence, the  valley  of  the  Lower  Thames  roughly  marked  the  coast- 
line of  the  icy  sea,  with  a  climate  too  cold  to  allow  the  continued  re- 
sidence of  the  Pre-glacial  mammals,  but  which  might  still  occasionally 
be  visited  by  their  surviving  descendants,  the  remains  of  which  would 
thus  be  mingled  with  those  of  Arctic  immigrants. 

Discussion. — The  President  suggested  that  a  fourth  period  might  be  added  to  the 
three  adopted  by  the  author,  viz.,  tlie  Glacial  period,  during  which  it  would  appear 
from  the  paper  that  some  animals  may  have  livt^  in  Britain. 

Mr.  Busk  thouj^ht  that  some  of  the  animals  of  the  Post-glacial  period,  such,  for 
instance,  as  the  Hyarna  and  Lion,  were  of  southern,  and  not,  like  many  of  the  others, 
of  northern  and  eiist<'rn  origin.  The  Lynx  also  might  not  improbably  l>c  (jf  African 
descent.  It  was  abundant  in  the  bone  breccia  of  Gibraltar,  as  was  also  the  Cervus 
elaphus.  Uippopotamm^  El^has  antiquu.%  and  possibly  Rhinoceros,  might  also  be 
regarded  as  southeni  forms ;  and  it  was  worth  consideration  whether  the  fauna  might 
not  be  connected  with  the  time  when  Southern  Europe  was  joined  on  to  Northern 
Africa. 

Mr.  Tate  stated  that  at  Carrickfergus  there  was  a  Forest-bed  underlying  Glacial 
drift,  from  which  possibly  tbe  Elephant  remains  found  there  had  been  derived. 

Mr.  J.  W.  Flower  objected  to  all  the  fossils  attributed  to  the  Post-glacial  period 
being  regarded  as  synchronous,  and  to  the  cave-  and  river-deposits  being  classed 
together. 

Mr.  Evans  hoped  that  at  some  time  a  chronological  arrangement  of  British  caves 
might  be  proposed.  He  meutiontHl  the  discovery  of  a  palaeolithic  Hint  implement  in  a 
brickfield  at  llighbury,  and  argued  against  the  lower  level  deposits  of  the  Thames 
valley  bein^  regarded  as  more  ancient  than  the  higher. 

Mr.  Topley  called  attention  to  the  absence  of  river-gra^elB  and  ca'^eaVEiXXi^  ^^\)s\a:&. 
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region  of  Wales  and  of  the  north,  which  was  owing  mainly  to  the  ahsenoe  of  lime- 
stone adapted  for  the  formation  of  cayes  and  of  material  for  grayels. 

Prof.  Bamsay  argued  that  caves  such  as  those  in  which  Mammalian  remains  occor 
must  hare  existed  in  Pre-glacial  time,  and  therefore  that  it  would  he  strange  if  none 
of  those  explored  contained  Pre-glacial  remains.  He  was  not  satisfied  as  to  the  cause 
of  the  Thames  formiog  a  line  of  demarcation  marking  the  absence  of  Glacial  deposits. 
It  could  only  be  accounted  for  in  his  mind  by  the  vsJley  of  the  Thames  haTing  been 
entirely  excavated  since  the  Glacial  period,  tnough  he  acknowle^^  this  was  a  bold 
•peculation.    He  had  always  regard^  the  Thames  valley  deposits  as  Post-glacial. 

Mr.  Whitaker  had  been  brought  to  the  conclusion  that  (he  brick-earth  of  the 
Thames  valley  belonged  to  the  latter  part  of  the  Post-glacial  period.  Beneath  the 
Oorbieula  beds  of  Erith  were  the  remains  of  Findium  and  many  of  the  common  recent 
•pecies  of  the  neirhbourhood.  He  saw  no  such  extreme  difficulty  in  the  excavation 
of  the  Thames  vaUey  since  the  deposition  of  the  Boulder-clay.     (See  Letter,  p.  188.) 

Mr.  J.  Gwyn  Jeffreys  mentioned  the  ITelix  ruderata  and  H,  frutieum  as  beinf 
instances  of  shells  of  northern  character  occurring  in  the  Thames  valley  at  Ilforo. 
No  shells  of  an  Arctic  or  Boreal  character  occurred  in  the  south  of  England,  so  that 
it  would  appear  that  it  had  not  been  submerged. 

Mr.  Prestwich  was  glad  to  fiind  that  the  opinion  of  the  Thames  vallej  deposits 
being  Post-glacial  was  gaining  ground.  He  called  attention  to  the  existence  in 
France  of  river-gravels  belonging  to  an  earlier  period,  such  as  that  near  Ghartres,  so 
that  such  might  exist  elsewhere.  He  could  not  reconcile  the  oocnrrence  of  Sippo* 
potamut  so  far  north  as  Leeds  with  its  annual  migration,  as  had  been  suggested. 

Mr.  Godwin- Austen  agreed  with  the  view  of  the  author  of  the  **  ReliauieeSiluvianise," 
that  the  animals  whose  remains  occur  in  caves  lived  prior  to  the  submergenoe  which 
filled  the  caves,  or,  in  other  words,  to  the  Glacial  period.  He  thought  that  it  was 
impossible  for  all  the  animals  whose  remains  occurred  in  the  river-graveb  to  have 
occupied  the  land  surface  at  the  same  time.  He  considered  that  English  geologists 
were  too  prone  to  argue  from  phenomena  confined  to  this  country.  A  long  isTand 
must  have  existed  where  now  is  the  south  of  England,  at  the  Glacial  period ;  and  he 
thought  that  at  that  time  all  animal  life  must  have  ceased  there.  If  so,  our  divisions 
of  time  could  not  apply  to  the  continent,  where  no  such  extreme  changes  in  conditions 
took  place. 

Mr.  W.  Boyd  Dawkins,  in  reply,  admitted  that  possibly  some  animals  classed  as 
Post-glacial  belonged  also  to  the  Glacial  period]  but  for  convenience  sake  he  had 
adopted  the  three  divisions  in  the  paper.  He  saw  no  necessity  for  any  of  the  animals 
being  of  purely  southern  origin.  He  did  not  identify  the  Lower  Brick-earth  of  the 
Thames  valley  with  the  other  river-deposits,  though  from  the  presence  of  the  Musk- 
sheep,  he  was  inclined  to  place  them  later  than  at  one  time  he  did.  The  only  reason 
he  could  give  for  the  absence  of  Pre-glacial  caves  both  in  England  and  on  the  con- 
tinent was,  that  the  rocks  containing  tnem  may  have  been  removed  by  denudation. 

Oeolooioal  Society  of  Glasgow. — I.  This  Society  rdet  on  the 
evening  of  January  6th,  Mr.  Edward  A.  Wunsch,  V.P.,  in  the  chair. 

The  Kev.  Henry  W.  Crosskey  exhibited  a  small  block  of  limestone, 
bored  by  Pholasy  from  Great  Orme's  Head,  which  he  had  lately 
visited  in  company  with  Mr.  R.  D.  Darbishire,  of  Manchester.  He 
described  the  position  and  peculiarities  of  the  supposed  PholcLS 
borings.  The  specimen  exhibited  was  from  a  height  of  570  feet.  The 
preservation  of  the  Pholaa  burrows  in  the  position  in  which  they  are 
now  found,  proves  that  the  elevation  of  the  land  must  have  taken 
place  since  the  Glacial  epoch. 

Mr  Edward  Hull  exhibited  some  specimens  of  pebbles  from  the 
New  Red  Conglomerate  (Trias)  of  Central  England,  in  the  neigh- 
bourhood of  Burton-on-TVent.  The  majority  of  these  pebbles  were 
stated  to  be  composed  of  purple,  pink,  or  "  liver  coloured*'  quartzite, 
while  a  few  pebbles  of  local  origin  from  the  Carboniferous  rocks  also 
oocur.     The  quartzite  pebbles  cure  invariably  rounded  and  water- 
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worn,  and  neTer  of  large  size ;  thej  cannot  be  referred  to  any  for* 
mation  known  to  exist  in  England.  From  the  manner  in  which  they 
are  distributed  in  England,  Mr.  Hnll  was  of  opinion  that  they  had 
their  origin  to  the  northwajrd  of  the  Central  Counties :  and  recently 
he  had  observed  that  the  Lower  Old  Bed  Conglomerate  of  several 
parts  of  Scotland  was  composed  of  precisely  similar  pebbles  of  quartz 
rock,  as  those  of  the  New  Bed  Conglomerate  of  England.  The  Con- 
glomerate of  Lesmahagow,  for  instance,  described  by  Sir  B.  L 
Moichison  in  1856,  (Quart  Joum.  Geol.  Soc.,  vol.  xiL),  is  almost 
entirely  composed  of  these  pebbles,  sometimes  attaining  a  diameter 
of  16  mches.  At  Balmaha  and  Aberfoyle  it  presents  similar  fea- 
torea,  but  westward,  as  at  Grairloch,  the  pebbles  are  of  a  more 
local  character,  though  also  containing  the  coloured  quartzites, 
as  described  by  Dr.  Bryoe.  Mr.  Hull  felt  satisfied  that  the  New 
Bed  Conglomerate  of  England  was  the  daughter  of  the  Old  Bed 
Conglomerate  of  Scotland. 

Mr.  Bobert  Craig,  of  Langside,  near  Beith,  read  a  paper  on  ''  The 
Geology  of  the  Dairy  District"  The  area  described  is  the  trian- 
gular basin  situated  in  the  parishes  of  Dairy,  Kilbimie,  and  Beith, 
the  south-west  angle  of  which  extends  into  the  north  of  Kilwinning, 
and  has  narrow  extensions,  one  north-east  into  the  Castle-semple 
Valley,  the  other  into  the  Lugton  Valley  to  Shellord.  After  defin- 
ing the  boundaries  of  the  basin,  and  giving  a  sketch  of  the  Trap 
hills  which  surround  it,  Mr.  Craig  minutely  described  the  Limestone 
series,  as  developed  in  the  neighbourhood  of  Beith,  consisting  of 
limestone,  shale,  sandstone,  thin  seams  of  coal,  etc.,  which  also  crop 
out  in  the  beds  of  the  various  streams  which  descend  from  the  hills 
on  the  opposite  side  of  the  valley  with  similar  lithological  characters. 
The  author  next  described  the  various  sections  exposed  at  Kye  Water, 
Auchenskeigh,  Auchenmeade,  and  other  localities  around  the  ba<«in. 
The  underlying  beds  of  the  district  are  rich  in  fossils,  chiefly  Brachio- 
poda,  some  beds  three  feet  in  thickness  being  entirely  composed  of 
Producti,  A  band  of  limestone  two  feet  thick  at  Broadstone  is  made 
up  of  a  coral  (Lithodendron) ,  while  other  beds  have  yielded  numerous 
specimens  of  the  teeth  and  fin-rays  of  fishes.  The  Boulder-clay  is 
well  seen  in  almost  every  quarry  in  the  district.  It  is  full  of  erratic 
boulders  derived  from  a  northern  source.  Sections  examined  bv  Mr. 
Craig  between  Kilwinning  and  Barrhead — a  distance  of  15  miles  in 
the  supposed  line  of  the  glacier — led  him  to  conclude  that  al>out  80 
per  cent  of  the  boulders  bad  not  travelled  more  than  five  miles. 
Thus,  at  Auchenskeigh,  the  majority  are  of  sandstone  from  rocks 
situated  two  and  three  miles  to  the  north-east ;  at  Roughwood,  they 
are  from  the  Broadstone  limestone ;  and  in  the  railway  cutting  east 
of  Shelford  the  boulders  are  traps  from  hills  to  the  east  and  sandstones 
from  the  Levem  Valley,  two  miles  distant.  Mr.  Craig  concluded 
with  a  description  of  the  numerous  Greenstone  dykes  which  intersect 
the  strata  from  north-west  to  south-east  in  various  parts  of  the 
district. 

n.  The  next  meeting  was  held  on  the  evening  o£  Eebtuvwc^  ^>i\i, — 
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Professor  John  Young,  M.D.,  F.B.8.E.,  F.G.S.,  President,  in  the 
chair. 

Mr.  James  Thomson,  F.G.S.,  exhibited  several  specimens  of 
chlorite  schist  from  Port-Askaig,  Islay,  with  imbedded  angular  and 
rounded  fragments  of  granite,  varying  in  size  from  one-eighth  to 
twenty  inches  in  diameter.  Mr.  Thomson  was  not  aware  that  granite 
had  been  found  in  situ  in  the  island,  consequently  the  pieces  must 
have  been  transported  from  a  distance,  probably  by  ice,  and  imbedded 
in  the  chlorite  schist  during  its  deposition.  The  granites  are  of  two 
kinds,  one  resembling  a  fine-grained  variety  of  a  dull  red  colour 
found  in  Glencoe,  the  other  resembles  the  granite  of  the  Boss  of 
Mull.  If  the  presence  of  these  granites  might  be  attributed  to  the 
agency  of  ice,  it  would  imply  a  Glacial  period  during  the  deposition 
of  the  schistose  rocks  of  the  Western  Highlands. 

Mr.  Thomson  also  exhibited  a  large  suite  of  fish  and  reptilian  re- 
mains from  the  blackband  ironstone  of  Quarter,  near  Hamilton,  which 
the  President  pointed  out  in  detail,  and  expressed  a  desire  that  they 
might  be  figured  and  described  in  the  publications  of  the  Society. 

Mr.  Hugh  M*Phail,  of  Nitshill,  read  a  paper  on  "  the  Carboniferous 
Sections  of  the  Levem  Valley,"  illustrated  by  a  cross  section  from 
Waukmill  Glen  to  Crookston  Hill,  representing  the  succession  of  the 
beds  from  the  Hurlet  and  Nitshill  main  coal  series  upwards.  The 
valley  of  the  Levem  is  divided  into  two  portions,  the  southern  being 
drained  by  the  Aurs,  joined  by  the  Brock,  and  the  northern  by  the 
Levem,  the  natural  trough  of  the  valley  being  in  the  southern  divi- 
sion. Commencing  at  a  brown  sandstone,  a  few  feet  from  the  surface 
in  the  centre  of  the  ti*ough,  Mr.  M'Phail  described  the  lithological 
character  of  the  different  strata  down  to  the  base  of  the  section,  em- 
bracing upwards  of  throe  hundred  fathoms.  The  strata  on  the 
southern  side  of  the  valley  rest  upon  the  Trap,  and  on  the  northern 
side  at  Crookston  tliey  are  much  altered  by  an  igneous  dyke.  Four 
great  faults  traverse  the  valley  in  a  direction  nearly  east  and  west, 
which  are  crossed  by  smaller  faults  at  various  angles.  These  have 
produced  upthrows  of  the  strata  to  the  westward.  As  the  valley 
narrows  towards  the  west  the  strata  attain  a  high  angle,  and  are 
gradually  threwn  off,  and  in  the  bed  of  the  Levem  at  West  Arthurlie, 
Gateside,  and  near  Broadley  Mill,  they  are  seen  dipping  at  various 
angles.  The  geological  phenomena  along  the  south  of  the  valley, 
and  at  the  base  of  the  Foreneze  and  Brownside  hills,  strongly  in- 
dicate that  the  Trap  has  been  elevated  through  the  Carboniferous 
strata.  It  would  appear  from  the  angles  at  which  the  faults  cut 
the  trough  that  they  could  not  have  been  formed  by  a  depression  of 
the  valley ;  but,  viewed  in  connection  with  the  smaller  cross  faults, 
it  seems  evident  that  an  upheaval  of  the  igneous  rocks  has  taken 
place  on  both  sides  of  the  valley,  Tlie  ranges  of  hills  above  referred 
to  appear  to  have  had  a  greater  elevation  than  they  now  possess,  and 
to  have  been  again  depressed,  carrying  down  with  them  the  strata  on 
and  adjacent  to  their  base.  JVom  the  formation  of  the  trough,  Mr. 
M'Phail  was  of  opinion  that  the  beds  had  been  deposited  on  eleva- 
iioiw  on  each  side  of  the  valley,  and  that  these  elevations  were  at  a 
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lower  level,  or  at  a  greater  distanoe  from  the  trough,  than  the  traps 
now  are.  By  whatever  canses  these  great  displacements  have  been 
occasioned,  whereby  the  northern  division  has  been  elevated  to  its 
present  position,  it  most  have  been  since  subjected  to  extraordinary 
denudation ;'  for  immediately  after  the  displacement  of  the  strata,  the 
northern  division  must  have  been  at  least  1500  feet  above  the  pre- 
sent bed  of  the  Levem  near  Hurlet  After  the  elevation,  the  bold 
escarpments  formed  would  probably  be  directly  in  front  of  the 
denuding  agent,  as  su^ested  by  the  Glacial  striaa  at  Oldbar  and 
Crosstobs,  to  which  they  would  soon  give  way  on  account  of  the 
thick  beds  of  clay  shale  of  which  they  were  composed.  At  the 
western  extremity  of  the  valley  the  Olacial  stria3  are  due  east  and 
west,  showing  that  by  this  outlet  between  the  traps  had  flowed  the 
denuded  debris.  The  origin  of  the  Sandstone  boulders  found  to  the 
westward  of  the  Levem  would  thus  be  accounted  for. 

m.  The  third  ordinary  meeting  was  hold  on  the  evening  of  4th 
March — ^Professor  John  Young,  President,  in  the  chair. 

Mr.  J.  Wallace  Young  exhibited  specimens  of  hematite  from  the 
mines  recently  opened  in  the  Qarlton  Hills,  a  series  of  low-lying 
eminences  in  ike  north  of  Haddingtonshire,  consisting  principally  of 
grey  and  reddish  claystone.  Tlio  fiirmer  on  that  part  of  the  property 
where  the  mines  are  situated,  h«ad  frequently  observed  pieces  turned 
up  with  the  plough.  It  crops  out  almost  at  the  surface,  and  from  an 
examination  of  part  of  the  workings  to  which  Mr.  Young  had  access, 
he  was  of  opinion  that  it  was  a  very  valuable  deposit.  Two  speci- 
mens which  ho  had  analysed  showed — No.  1.  l*oroxido  of  iron,  80*64:, 
equal  to  62'7o  metallic  iron  ;  No.  2.  Peroxide  of  iron,  89*28,  equal  to 
62*50  metallic  iron.  Hematite,  when  pure,  consists  solely  of  peroxide 
of  iron. 

The  Kev.  Henry  W.  Cix)sskey,  F.G.S.,  and  Mr.  David  Robertson, 
communicated  a  paper  on  the  *^  Post-Tertiary  Fossiliferous  Beds  of 
Scotland."  The  new  localities  which  they  had  recently  investigated 
are  : — 1.  Blackburn,  Tarbei*t. — On  the  north  side  of  Tarbert  loch,  at 
the  north-east  comer,  is  a  bed  of  clay,  contiiining  Arctic  shells,  trace- 
able 12  to  15  feet  al)ove  high  water.  It  has  an  incline  of  1  foot  in 
10,  and  is  overlaid  by  six  feet  of  stony  mould.  Trochus  helicinus  is 
peculiarly  abundant,  and  many  specimens  retain  their  colour.  Mija 
truncata  does  not  occur  wiiole,  but  the  fragments  are  covered  with 
fresh-looking  epidermis.  Tcllimi  calcarea  is  neither  plentiful  nor 
large.  Water -worn  shells  and  those  of  different  habitats  are 
mingled  together,  showing  that  they  have  not  all  lived  and  died  in 
the  locality  where  they  are  found.  This  bed  has,  liowever,  some 
cliaracteristic  species,  especiidly  of  Enfomostraca,  Tlie  only  British 
example  of  Cythere  emarginata  hitherto  known  was  dredged  by  the 
authors  in  deep  water  off  Shetland,  but  in  this  deposit  the  species  is 
moderately  common,  Pseudonj there  caudata  of  Sars,  rare  in  England, 
Scotland,  Ireland,  and  Norway  in  deep  water,  is  here  moderately 
common.  2.  West  Tarbert  Deposit. — This  clay  extends  along  the 
south  side  of  the  loch,  and  at  jpoints  abuts  agamst  tkiQ  nsAiNQ  \<^c^)  \.q 
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which,  in  Bome  cases,  Balcmi  and  8erptd<B  are  aotoally  attached  in 
considerable  abundance.  Many  of  the  sheUs  have  attained  a  particu- 
larly large  size,  especially  Tellina  ccdcarea  and  Peeten  lalandicttB. 
About  twenty-four  species  of  Ostracoda  and  sixteen  of  Foraminifera 
occur,  comprising  some  new  forms.  3.  Crinan. — ^This  bed  is  on  a 
small  plateau  on  the  north  side  of  No.  11  Lock,  Crinan  Canal.  The 
section  is  exposed  in  a  cutting  made  to  lead  off  the  water  from  the 
high  level.  A  few  feet  only  of  the  clay  are  exposed,  and  the  shell- 
bearing  portion  is  only  a  thin  stratum.  The  shells  are  few  and  broken 
— ^the  Bcdani  more  abundant  than  the  shells,  and  mostly  fragmentary. 
A  perfect  specimen  of  Verruca  stroma  was  found.  Thirteen  species 
of  Ostracoda  occur,  and  all  the  species,  except  one  or  two,  are  toler- 
ably abundant  There  are  ten  species  of  Foraminifera,  two  being  as 
yet  undetermined.  This  deposit  is  thirty  feet  above  the  sea,  and  is 
of  considerable  interest.  4.  Duntroon. — ^This  clay  is  to  the  south  of 
Duntroon  Castle,  coming  to  the  surface  at  about  high-water-mark. 
Pleurotoma  pyranUdalis  is  remarkably  abundant  Tlus  bed  contains 
thirty-seven  species  of  Ostracoda,  and  thirty-three  of  Foraminifera, 
of  very  interesting  types.  5.  Crofthead. — Li  the  Crofthead  fi^sh- 
water  days,  which  are  now  the  subject  of  much  discussion,  the 
authors  had  succeeded  in  discovering  several  species  of  Entomosiraea. 
A  resumi  was  also  given  of  the  Post-Tertiary  deposits  at  Kilchattan^ 
Eyles  of  Bute,  Paisley,  and  Old  Mains,  Renfrew.  J.  A. 

Norwich  Geological  Sooikty. — ^This  Society  commemorated  its 
fifth  anniversary  by  a  Soiree,  held  at  the  Norfolk  and  Norwich 
Museum,  on  February  4th,  the  rooms  of  which  were  lighted  up 
expressly  for  the  occasion.  The  Museum  contains — ^besides  the 
magnificent  Ornithological  collections,  contributed  in  great  measure 
by  Mr.  John  Henry  Gumey — the  original  collection  of  Cretaceons 
and  Crag  Fossils  belonging  to  the  late   Mr.  Samuel  Woodward 

Slither  of  "The  Geology  of  Norfolk,"  etc.),  the  fine  collection  of 
ag  Mollusca  formed  by  the  late  Capt.  Alexander ;  and,  lastly,  the 
magnificent  suite  of  Mammalian  remains  from  the  Forest-bed  of  the 
Norfolk  coast,  presented  by  the  Rev.  John  Gunn,  F.G.S.,  the  Pre- 
sident of  the  Norwich  Geological  Society.  The  Soiree  (which  was 
attended  by  upwards  of  200  persons),  was  rendered  extremely  agree- 
able by  the  number  of  microscopes,  drawings,  and  specimens  ex- 
hibited ;  and  the  President  (the  Rev.  John  Gunn),  the  Honorary 
Secretary  (Mr.  J.  E.  Taylor),  Mr.  Charlesworth,  F.G.S.,  and  Mr. 
Kitton,  addressed  the  meeting  on  various  Geological  topics.  Much 
credit  is  due  to  the  Committee  and  to  Mr.  Reeve  (the  Curator  of  the 
Museum)  for  the  successful  carrying  out  of  aU  the  arrangements. 

Natubal  History  Society,  Montbbal. — On  January  2l8t>  Prin- 
cipal Dawson,  LL.D.,  F.R.S.,  etc.,  delivered  the  first  lecture  of  the 
"  Somerville  "  course  of  Lectures.  He  took  for  his  subject  "  Palaao- 
zoic  Land  Animals."  After  a  general  sketch  of  the  great  groups  of 
deposits  containing  organic  remains,  the  lecturer  gave  a  more  minute 
account  of  the  Fauna  and  Flora  of  the  Carboniferoos  epodh^  eepedally 
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describing  the  terrestrial  reptiles,  insects,  and  moUusks  discovered  in 
the  Nova  Scotian  Coal-fields.  Dr.  Dawson's  name  is  so  intimately 
associated  with  the  discovery  of  these  interesting  remains  that  we 
cannot  imagine  a  fitter  subject  for  so  able  a  lecturer,  or  one  to  which 
he  could  do  greater  justice. 

Ths  Bath  Natural  Histoky  and  Antiquabiak  Field-olub  held 
their  third  meeting  on  February  24:th, — the  Rev.  L.  Jenyns,  President, 
in  the  chair,  when  papers  were  read  by  Mr.  McMurtrie  on  ''  The 
Faults  and  Contortions  of  the  Somersetshire  Coal  Field,''  and  by 
Mr.  Chas.  Ekin  on  "  Chemistry  in  connection  with  G-eology."  Mr. 
McMurtrie,  whose  practical  knowledge  of  the  Coal-measures  to  the 
south  of  the  Eingswood  anticlinal  enabled  him  to  speak  with  so 
much  authority  on  the  subject,  gave  a  condensed  account  of  the 
various  coal  beds  divided  into  the  upper  and  lower  series  by  the 
intervening  permanent  sandstones.  The  main  object  of  the  paper 
was  a  minute  description  of  the  numerous  disturbances  and  contor- 
tions to  which  the  whole  field  has  been  subjected.  The  Famborough 
*'  Fault,"  with  a  downthrow  of  600  feet,  and  the  great  feature  of  the 
Somersetshire  coal  field,  the  Badstock  **  overlap  &ult"  in  the  upper 
division,  were  the  principal  points  dwelt  upon.  But  the  chief  in- 
terest centred  in  the  contorted,  dislocated,  and  folded  strata  of  the 
Lobster  series  in  the  lower  division, — eveiy  conceivable  variety  of 
disturbance  seems  to  have  its  focus  here,  and  produces  the  extraor- 
dinary result  of  coal  actually  won  beneath  the  Carboniferous  lime- 
stone. Tlie  anomalous  position  of  this  patch  of  limestone  was  ac- 
counted for  by  the  great  upheaval  to  which  the  whole  Mendip  range 
has  been  subjected, — an  upheaval  which  may  have  been  either  gra- 
dual or  continued  at  long  intervals,  but  of  such  vast  magnitude  and 
force  as  to  cause  the  limestone  and  superincumbent  sandstone  to  be 
folded  back  on  themselves,  so  that  the  natural  floor  of  the  bed  be- 
comes the  roof  of  the  workings.  Mr.  McMurtrie,  in  conclusion, 
stated  that  the  approximate  and  probable  origin  of  these  "faults" 
and  contortions  had  been  discovered  by  Mr.  Moore  in  the  existence 
of  volcanic  rocks  in  the  Mendip  anticlinal,  and  that  the  same  agent 
which  upheaved  the  Carboniferous  limestone  of  the  Mendips  was,  in 
his  opinion,  the  source  of  the  great  disturbances  in  the  adjoining 
Coal-basin.  The  date  of  this  upheaval  was,  he  considered,  at  the 
clo»e  of  the  Carboniferous  period,  and  previous  to  the  deposition  of 
the  New  Rod  Sandstone,  and  other  overlying  secondary  rocks.  Tlie 
horizontal  position  of  these  rocks,  reposing  on  the  upturned  edges  of 
the  strata  beneath,  was  given  in  evidence  of  this  conclusion ;  and  the 
fact  that  the  New  Red  Sandstone  has  been  deposited  on  a  compara- 
tively level  surface  would  seem  to  indicate  that  great  denudation  had 
taken  place  after  the  disturbances  to  which  the  Coal-measures  were 
subjected. — Mr.  Ekin's  paper  on  "  Chemical  Geology"  was  then  read, 
and  in  it  the  author  traced  the  changes  that  have  taken  place  in  our 
globe,  from  the  time  when  it  existed  in  space  in  a  gaseous  state  to  its 
condition  at  the  present  day  ;  he  showed  how  existing  nebulae  were 
proved  to  consist  of  gases  in  a  state  of  incando&ceiice,  axiv\.  \iXi<^  ^xq- 
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bability  of  a  nuclens  now  being  formed  among  them,  and  discaased 
the  possibility  of  the  earth's  formation  in  a  similar  way.  As  con- 
densation proceeded,  and  the  earth  became  first  fluid  and  then  gra- 
dually solid,  he  showed  that  we  should  have  at  the  centre  the  dense 
metals  and  their  compounds,  and  in  the  crust  the  lighter  metals,  and 
explained  how  it  was  that  the  sea  was  ssdt  from  the  first  beginning. 
With  a  view  to  elucidate  this  part  of  the  subject,  he  entered  at  some 
length  into  the  composition  of  the  sim,  whose  condition  now  is  strictly 
comparable  with  that  of  the  earth  in  its  earlier  stages,  and  proceeded 
to  show  how  exactly  the  metals  and  gases  forming  the  sun's  atmo- 
sphere are  ranged  according  to  their  densities.  Coming  more  to 
chemical  geology  proper,  he  showed  how  the  first  sedimentary  rocks 
were  formed  from  the  debris  of  pre-existing  rocks,  and  the  later  ones 
in  turn  from  their  debris.  Alluding  to  the  Bath  hot-springs,  he 
strongly  advocated  the  theory  of  their  heat  being  due  to  chemical 
rather  than  to  volcanic  action,  and  explained  his  reasons  for  believ- 
ing that  this  action  was  owing  to  the  oxidation  of  iron.  Treating 
amongst  other  heads  of  metamorphic  action  and  mineral  veins, — of 
the  first  he  demonstrated  the  probability  of  many  of  our  metamorphic 
rocks  being  due  to  the  heat  produced  by  great  mechanical  distur- 
bances, such  as  the  crumpling  up  of  strata,  and  not  to  contact  virith 
the  interior  heat  of  the  ear& ;  and  of  mineral  veins  he  adduced 
arguments  in  proof  of  their  not  being  due  to  volcanic  action.  In 
conclusion,  he  gave  the  results  of  a  new  experiment  by  Mr.  Stoddart 
of  Bristol,  which  demonstrated  very  clearly  the  formation  of  flints, 
and  concerning  which  nothing  was  satisfactorily  known. — H.  H.  W. 


♦ 

THE  BOULDER-CLAY  AND  THE  THAMES  VALLEY. 
Sib, — ^At  the  meeting  of  the  Geological  Society,  on  February  24th> 
some  surprise  was  expressed  at  the  fact  of  the  Boulder-clay  not 
crossing  the  Thames  Valley.  It  comes  down  in  places  to  the  water 
level  on  the  north  bsmk  (there  the  Thames  Valley  is  older  than  the 
Drift),  and  occurs  nowhere  along  a  distance  of  (I  believe)  ten  miles 
on  the  south  bank.  If,  as  seems  highly  probable,  at  the  time  when 
the  Boulder-clay  was  being  deposited  north  of  the  Thames,  parts  of 
Kent  and  Sussex  were  above  water,  the  Thamas  Valley  could  not 
have  been  many  fathoms  deep,  and  existed  as  a  channel  running  east 
and  west  between  an  island  to  the  south  and  a  shoal  to  the  north. 
Along  this  channel  an  east  and  west  current  would  flow  parallel  to 
the  northern  shore  of  the  island,  and  sufficiently  strong  to  cut  off  all 
drift  slowly  travelling  down  from  the  north  and  prevent  its  ever 
arriving  at  the  coast.     Therefore  we  find  no  remains  of  it  now. 

J.   LUOAS. 
Geological  Survey  op  England,  Upper  Tootino,  S.W. 

Fdruary  26,  1869. 

DISCOVERY  OP  DAKOSAURUS   IN   ENGLAND. 
Snt, — In  the  last  number  of  the  Quarterly  Journal  of  the  Q^o- 
logical  Society  appeared  an  abstract  of  a  paper  by  Mr.  Wood-Mason, 
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cbuming  to  make  known  tho  ezistenoe  of  DalBotaunu  in  England.  I 
trust  I  flhall  not  appear  wanting  in  oourtesy  in  noticing  the  paper  now, 
JnBtead  of  waiting  till  it  is  publislied  in  full.  Bat  as  I  i^uld  then 
have  no  more  or  less  to  say,  I  have  thought  it  better  to  make  known 
the  fad  that  Dako$aurus  has  already  been  chronicled  as  an  English 
foaail,  so  that  when  Mr.  Wood-Mason  publishes  his  paper,  he  may 
withdraw  his  claim  to  be  its  first  discoverer. 

In  the  Woodwardian  Museum  occur  vertebne,  limb-bones,  and 
teeth  of  a  reptile,  for  which  I  had  used  and  still  use  the  name  Dinoto- 
Miifrw ;  and,  in  a  controversial  writing  on  the  Potton  sands,  I  had  re- 
ferred teeth  (in  no  way  to  be  distinguished  from  those  in  the  Kimme- 
ridge  Clay)  to  the  same  genus.  My  friend,  Mr.  Walker,  soon  after 
found  that  these  teeth,  which  he  had  originally  referred  to  as  of 
crocodilian  charactor,  were  similar  to  those  in  the  British  Museum, 
for  which  Quenstedt  had  used  the  name  DaJcosaurus,  and  in  his 
next  paper  in  the  Aunals  of  Natural  History,  1866,  and  in  the  Bri- 
tish Association  Beports,  he  chronicles  the  Ddkosausua  as  an  English 
fossil,  and  acknowledges  the  assistance  of  Mr.  Henry  Woodward  in 
its  determination.  It  also  was  foimd  in  the  beds  at  Wicken  (Up- 
ware),  and  duly  enumerated  in  a  paper  on  that  locality  by  Mr.  Walker 
in  1867,  in  the  Gsological  Maqazins,  p.  310. 

It  has  been  known  to  me  for  several  years  in  several  species,  as 
characteristic  of  beds  from  the  base  of  the  Oxford  Clay  to  the  sands 
over  the  Kimmeridge  Clay.  Harry  O.  Seeley. 

WoowAADiAN  Museum,  Cambridob. 


"  MIDDLE  DRIFT "  GRAVEL  AT  LOPHAM  FORD. 

Sir, — ^My  friend  Mr.  Ounn  originally  pointed  out  to  mo  the  in- 
terest attaching  to  Lopham  Ford,  as  a  crucial  test  on  tho  question  of 
denudation.  He  now  asks,  "  how,  supposing  the  valley  of  Lopliam 
to  be  attributable  to  either  pluvial  or  fluvial  denudation,  supposing 
the  watershed  to  have  been  ever  (?  always)  on  that  spot,  could  the 
magnificent  bed  of  valley  gravel  have  been  deposited  on  tlie  bank, 
near  the  ford  and  the  watershed  ?  " 

What  will  he  say,  when  I  reply  that  there  is  no  such  bed  of 
valley  gravel  there  at  all  ?  Tho  gravel  seen  is  the  "  Middle  Drift," 
in  which  tho  valley  is  excavated.  I  examined  it  carefully,  and  came 
to  that  decided  conclusion.  As  corroborative  evidence  I  found  in  it 
a  bed  of  whitish  sand,  containing  abundance  of  the  same  minute 
organisms  from  the  Chalk,  which  are  so  plentiful  in  the  Glacial  sand 
at  Firgrove  pit  near  Norwich,  and  in  the  railway  cutting  near  Wells. 
These  could  hardly  be  abundant  in  a  river-gravel  in  a  valley  not 
cut  through  the  Chalk. 

I  need  not  reiterate  that  I  do  not  attribute  the  excavation  of  this 
valley  to  pluvial  or  fluvial,  but  to  Glacial  action.  Tlie  contorted 
condition  of  the  superficial  beds,  or  "  trail,"  is  extremely  marked  in 
the  gravel  pit  on  the  Suffolk  side  at  Bodgrave. — 0.  Fisheb. 

HaBLTOIT,  CA]CBBn>OB. 
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BLBPHA8  MEEIDIONALIS  IN  THE  NORWICH  CBAG. 

Sir, — ^I  must  beg  yoa  to  allow  me  space  for  a  few  additional  re- 
marks— Firstly,  Mr.  Gunn's  "  evidence"  is,  I  may  venture  to  say, 
without  offence,  undeniably  no  evidence  at  all,  and  the  way  in  which 
Mr.  Fisher  uses  it  in  building  a  theory  is  an  example  of  a  oommon 
method  of  the  growth  of  error.  Mr.  Fisher  is  quite  right  in  saying 
that  Mr.  Whincopp's  collection  does  not  contain  E.  meridionaUs,  nor 
do  other  equally  fine  collections  known  to  me.  Mr.  Fisher  aban- 
doning E.  meridionalii  as  a  Bed  Crag  fossil,  observes — *^  The  species, 
however,  is  abundant  in  the  Norwich  Crag,  which  is  sufficient  for 
my  argument."  I  would  ask  here,  what  exactly  is  the  mode  of  occur- 
rence of  E.  meridionalia  in  the  Norwich  Crag  ?  How  many  molars 
have  been  found,  and  in  what  parts  of  the  Norwich  Crag  ?  The  head- 
quarters of  E,  meridionalia  in  this  country  are  undoubtedly  in  the 
Forest-beds,  and  the  few  specimens  which  appear  to  have  come  from 
the  Norwich  Crag,  may  have  been  derived,  or  have  come  from  a 
representative  horizon  of  the  Forest-bed.  Why  does  Mr.  Fisher 
speak  of  ''  Miocenes  of  the  south"  as  furnishing  derivata  to  the 
Suffolk  bone-bed  ?  Surely  Miocenes  of  the  north  will  satisfy  the 
required  conditions  better. 

Some  of  Mr.  Fisher^s  paragraphs  lead  me  to  suppose  that  I  have 
been  understood  as  wishing  to  dispute  the  identity  of  the  Red  and 
Norwich  Crags.  This  was  not  my  intention.  I  quite  believe  that 
they  shade  off  into  one  another — the  more  northern  bedfl  of  the 
Upper  Crags  being  newer  than  the  southern ;  this  rule  holding  good 
for  the  various  localities  of  the  Ked  Crag,  as  well  as  the  Norfolk 
Crag.  My  object  was  merely  to  get  the  facts  rightly  stated.  The 
truth  is,  that  nothing  is  known  of  the  terrestial  mammalia  of  the 
Coralline,  or  Red  Crag  period,  i.e.,  of  a  fauna  coeval  with  the  marine 
fauna  of  those  deposits,  and  I  believe  the  same  is  true  for  the  Nor- 
wich Crag.  The  contents  of  Mr.  Gunn's  stone  bed  have  no  more  to 
do  with  the  Norwich  Crag  than  have  the  contents  of  the  Suffolk 
Bone-bed  (two  species  of  Mastodon^  Rhinoceros y  etc.  Cetacean  bones 
and  nodules  of  Plio-miocene  *  age,)  to  do  with  the  Bed  Crag.  I 
should  much  like  to  see  a  list  of  Mammalian  remains  in  addition  to 
the  Mastodon  teeth,  found  in  Mr.  Gunn's  stone-bed.  The  Mastodon 
does  not  occur  in  this  country  with  Elephas  meridionaUs  at  all — ^nor 
in  France — and  we  may  doubt  if  it  does  so  even  in  the  Val  d'Amo, 
since  the  strata  may  have  belonged  to  different  horizons  which  fur- 
nished the  one  to  the  other.  The  relations  of — 1st,  the  Mastodon- 
fauna  of  the  Suffolk  bone-bed  and  Norfolk  stone-bed ;  2nd,  the  E. 
MeridionaUs- fsiuna,  of  the  Forest-bed ;  and  3rd,  the  Marine-faima  of 
the  Crags,  have  still  to  be  worked  out,  and  tliis  can  only  be  done  by 
keeping  tlie  three  quite  distinct  and  adhering  to  fact.  I  think  I 
have  clearly  shown  that  the  Mastodon,  Cetacean  etc.,  of  the  Suffolk 
bone -bed  are  older  even  than  a  deposit  (the  sandstone  nodules)  con- 
taining Conns,  CassidaricBf  Pyrula,  and  Isocardia,  in  place  of  the 
more  boreal  forms  of  the  Crags.     The  question  arises  as  to  whether 

1  This  compound  is  used  to  avoid  offence. 
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the  Huns  is  troe  of  the  JUoXodon  of  the  Norfolk  stone-bed.    The  re- 
meiuB  of  the  Foreat-bed  are  in  the  hands  of  Mr.  Bord  Dawkius,  who 
doubtless  irill  not  allow  them  to  be  mixed  np  witti  Orag  or  Bone- 
bed  specimens.                                                 £.  Bay  Lahkbsteb. 
Hamt«tud. 

SUGGESTIONS  ABOUT  DENUDATION. 
Sm, — Yonr  number  of  this  month  (p.  109)  contains  a  clever  paper 
\xy  Mr.  Etnahan.  "With  one  exception,  I  agree  with  everything  tiiat 
he  has  said.  The  exception  relates  to  what  Mr.  Mackintosh  has 
dnbbed  "  My  hard-gorge  and  soft-valley  theory."  I  think  that  Dr. 
Hooker's  terraces  are  palcAes  of  alluvial  plains  (or  river  haug^) 
sliced  into  terraces,  and  not  filled-up  lakes.  Alluvial  plains,  pro- 
perly so  called,  are  deposited  by  the  overflow  of  rivers  upon  flat  dry 
ground,  and  not  in  hollows  like  filled-np  lakes.  Take  the  engraving 
of  Dr.  Hooker's  terraces.    On  the  left  of  the  river,  as  you  look  at  it, 


Diagmo  of  Ite  Glaciil  Terrocci  »f  Uip  Fork  of  Ihp  TnnKmii  TiIIpt  (copird,  ulightlv  reduced  in 
lize,  fiom  Dr.  Hooker's  nimaJufui  JoumKls,  toI.  i.  p.  319|. 

are  four  terraces.  Number  them  1,  2,  3,  4  from  the  river.  No.  1  is 
now  being  formed  in  precisely  the  same  way  oa  all  alluvial  plains, 
and  as  all  the  preceding  terraces  have  been  formed.  That  is,  by 
deposit  from  the  overflow  of  the  river  on  to  the  dry  flat  suriace 
of  the  terrace,  which  niao  receives  the  waste  of  the  sides  of 
the  valley  and  of  the  old  terroccs.  No.  2  forms  the  banks  of  the 
river  when  in  flood,  and  is  vanishing  now  in  precisely  the  same  way 
as  the  preceding  terraces  have  vanished.  Tliat  is,  tlie  flooded  river 
pulls  the  loose  banks  down,  till  No.  2  is  driven  against  the  side  of 
the  hill  as  No.  3  h.is  been  driven  there.  No.  1  then  extends  to  the 
bill-side,  and  is  added  to  by  every  flood  till  tlie  bed  of  the  gorge  is 
lowered.  Then  No.  1  shares  the  fate  of  No.  2,  3,  i,  and  a  new 
alluvium  is  formed  at  a  lower  level  and  at  the  expense  of  No.  1. 
Mr.  Kinafaan  asks  "  what  causes  the  barrier?"  Any  comparatively 
hard  strata  which  cross  the  stream  below  softer  strata.     Even  the 
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soft  Chalk  of  the  North  and  South  Downs  form  xiarrow  goiges  below 
the  broad  alluvial  flats  of  the  softer  Weald  Clay.  But  these  Weald 
Clay  flats  are  at  the  same  level  as  the  beds  of  the  Chalk  gorges. 
There  are  no  hollows  or  lakes  above  the  gorges. 

The  origin  of  all  alluvial  plains,  properly  so-called,  is  the  stoppage 
of  the  lowering  of  the  bed  of  the  valley.  The  bed  of  the  valley 
above  the  stoppage  is  then  cut  back  perfectly  horizontal  at  the  level 
of  the  stoppage.  The  rain  flood-water  from  the  inclined  sides  of  the 
valley  is  then  checked,  overflows  and  deposits  on  the  horizontal  part 
The  sea  stops  the  lowering  of  the  bed  of  every  valley.  Therefore, 
the  parts  next  the  sea  are  composed  of  horizontal  alluvium.  Take 
the  alluvial  plain  of  the  Nile  from  Cairo  to  Syene.  We  know  that 
it  is  raised  by  deposit  every  year.  But  this  rising  is  not  the  result 
of  a  lake  "  behind  a  barrier."  Tliis  rising  of  the  lowest  or  marine 
alluvial  plain  is  constant,  that  is,  it  will  go  on  as  long  as  the  relative 
level  of  the  land  and  of  the  sea  remain  the  same,  and  no  terraces 
will  bo  formed.  Parallel  terraces  are  formed  by  patches  of  alluvial 
plain.  That  is  patches  formed  in  valleys  cut  in  soft  strata  above 
gorges  of  hard  strata,  which  make  temporary  stoppages  of  the  lower- 
ing of  the  bed  of  the  valley.  But  we  do  not  require  (as  Mr.  Kina- 
han  supposes)  "  power  to  scoop  out  rocks  behind  a  barrier "  lower 
than  the  barrier.  No  hollow  or  lake  is  formed.  The  alluvial  flat 
above  the  gorge  is  never  lower  than  the  bed  of  the  gorge,  it  is  at  the 
same  level,  or,  if  anything,  a  shade  higher.  This  principle  accounts 
for  the  Karnes  at  Carstairs  above  the  gorges  of  the  Clyde  at  Lanark, 
and  of  the  Mouse  Water  at  Cartland  Crags,  and  I  guess  it  would  explain 
the  enigma  of  the  Eskers  of  Central  Irelsmd. 

George  Greenwood,  Colonel. 
Brookwood  Pabk,  Axbesford,  6th  March,  1869. 


GEOLOGY  OF  ALASKA  TERRITORY. 

Mr.  Henry  Walter  Bates,  Secretary  to  the  Boyal  Geographical 
Society,  has  kindly  forwarded  me  the  subjoined  extract  from  a  letter 
of  Mr.  W.  H.  Dall,  Smithsonian  Institute,  Washington,  U.S.  to  F. 
Whymper,  Esq.,  Haslemere,  Surrey: — ''Alaska. — You  can  tell  your 
scientific  friends  that  I  have  settled  tlie  geological  question  by  fossils 
which  I  got  this  last  year  near  Topanica  (Norton  Sound) :  a  fine 
species  of  Platanus,  which  is  undoubtedly  Miocene  Tertiary ;  there 
are  no  older  rocks  below  Nuclukayette  (Yukon  River).  The  south 
flanks  of  the  Alaskan  range  have  Triassic?  and  Miocene  Tertiary 
beds." — Mr.  DalFs  large  collections  are  now  being  arranged  at  the 
Smithsonian  Institute. 
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I.     DSSCBIFTIOK    07  A   GREAT   PAST  OF  A  JaW  WITH  THV   TsSTH    OV 

Stbophodus  mbdius,    Ow.,    fbom    THE    Oolite    of    Caen    in 

NOBXAKDT. 

By  ProfiBSor  Owiy,  P.R.S. 

(PLATE  VII.) 

IHAYE  hot  hitherto  seen  any  specimen  so  satisfactorily  and  finely 
illnstrative  of  the  affinity  of  Strophodus  to  Cestracion  as  that 
figured  in  Plate  YIL  and  whidi  is  now  in  the  British  Museam.  It 
oonsiste  of  the  major  part  of  the  dental  covering  of  a  jaw,  including 
the  posterior  part  of  the  symphysis,  and  shows  that  the  principal  or 
largest  crushing  teeth  are  in  two  rows,  in  each  ramus,  the  hinder  one 
the  largest,  as  in  Cestracion.  Tliese  are  followed  by  two  rows  (at  least) 
of  smaller  crushing  teeth,  and  are  preceded  by  rows  of  teeth  both  smaller 
and  more  produced  at  the  middle  of  their  working  surface,  and  in  the 
same  degree  changing  from  the  crushing  molar  to  the  conical  prehensile 
type.  This  dental  coating  or  armature  is  imbedded  in  a  block  of  the 
ic^  Oolitic  building-stone  from  Caen,  which  has  taken  the  place  of 
the  dissolved  cartilaginous  support  of  the  teeth,  so  as  to  maintain  and 
exhibit  the  curve  of  the  arch  (Fig.  la)  by  which  the  teeth  obliquely 
overspanned  the  jaw  to  which  they  were  originally  attached. 

Of  the  principal  row  of  teeth  (a),  six  are  preserved  entire  on  one 
side,  and  the  basis  of  seven  on  the  opposite  side  of  the  jaw  :  the  hinder 
half  of  this  series  has  been  broken  off ;  the  fracture  of  the  supporting 
matrix  there  demonstrating  the  curve  of  the  convexity  of  the  jaw 
to  which  they  were  originally  attached.  Seven  (Fig.  la,  1-7)  is 
thus  shown  to  be  the  normal  number  of  these  large  crushing  teeth, 
which  succeed  each  other  from  within,  outward,  and  forward  :  it  is 
the  shell  of  the  innermost  and  last  formed  which  is  wanting  on  the 
left  side  of  this  jaw. 

The  second  tooth,  counting  from  behind,  on  this  side  (a2),  with  a 
grinding  surface  0*035  m.  m.  in  length,  0-013  m.  m.  in  breadth,  has 
that  surface  moderately  convex  transversely,  with  the  convexity  highest 
toward  the  fore  end,  in  the  longitudinal  direction :  the  outer  and 
inner  borders  straight  and  parallel;  the  fore  and  hinder  borders 
ourved,  hut  so  as  to  indicate  a  low  angle,  fitting  the  interspace  of 
the  correspondingly  shaped  ends  of  the  two  teeth  of  the  contiguous 
row.  The  main  part  of  the  crown  is  sculptured  by  an  extremely 
fine  network  of  thin  ganoin,  the  meshes  simulating  pores ;  but  to- 
ward the  hinder  slope  the  threads  run  together  to  {orm  ^xi^  ^\3\^- 
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parallel  ridges  which  descend  to  the  margin  of  the  crown.  There  is 
a  like  disposition  along  the  fore  part  of  the  tooih,  but  the  parallel 
ridges  are  formed  much  nearer  the  margin,  and  are  much  shorter 
than  those  behind.  Tlie  third,  fourth,  and  fifth  teeth,  a  3-5,  closely 
resemble  the  second ;  the  sixth  toofhi  shows  the  effects  of  mastication, 
the  threads  are  worn  down  to  the  bottom  of  the  meshes  on  the  most 
prominent  part  of  the  grinding  surface,  and  the  meshes  are  shallower 
over  a  greater  extent  of  that  suiface.  In  the  anterior  (seventh,  7  a)  tooth 
abrasion  has  rendered  a  still  greater  proportion  of  the  surface  smooth, 
demonstrating  how  the  ganoin  closes  the  summits  of  the  medullary 
or  vascular  canals.^  The  unworn  meshes  of  the  reticulate  ganoin 
are  so  minute  and  deep  as  to  look  like  pores.  The  marginal  parallel 
ridges,  out  of  the  field  of  work,  of  course  remain.  The  six  teeth  in 
place  preserve  the  form  and  dimensions  of  the  innermost :  each  in 
succession  is  moved  forward,  or  toward  the  symphysis,  about  0*004 
m.  m.  in  advance  of  the  inner  tooth. 

The  teeth  of  the  row,  6,  next  in  advance  are  seven  in  number, 
and  are  preserved  on  both  sides  of  the  jaw :  they  do  not  show 
so  cldse  a  resemblance  to  each  other  in  size  and  shape  as  those 
of  the  row  behind ;  in  comparison  with  which  they  are  smaller, 
more  convex  in  the  direction  of  the  length  of  the  grinding  sur- 
face, and  the  highest  part  of  the  convexity  is  at  the  middle  of  the 
surface :  the  anterior  end  of  the  tooth  is  narrower  than  the  posterior 
end,  and  in  a  greater  degree  in  the  innermost  tooth  than  in  the  rest ; 
this  character,  with  the  greater  longitudinal  convexity,  gives  the 
appearance  of  the  tooth  being  bent  obliquely  lengthwise  with  the 
smaller  anterior  end  inclining  to  the  outer  side  of  the  jaw.  The  re- 
semblance of  the  tooth,  especially  of  the  posterior  ones,  both  in  shape 
and  superficies,  to  a  contracted  medicinal  leech,  is  close,  and  accoimts 
for  the  name  given  by  the  quarrymen  to  the  detached  fossils.  The 
length  of  the  working  suiface  of  flie third  tooth,  6  3,  in  a  straight  line  is 
0031  m. m. ;  the  br^th  of  the  hind  border  is  0013  m. m. ;  that  of 
the  front  border  is  0.010  m.  m.  The  posterior  parallel  linear  dis- 
position of  the  ganoin  is  proportionally  greater  as  compared  with  its 
minutely  reticulate  disposition  than  in  the  larger  teeth  of  the  row 
behind.  In  the  sixth  tooth  the  summit  of  the  convexity  is  worn 
smooth.  In  the  seventh  tooth,  part  of  the  crown  has  been  broken 
away,  on  both  sides  of  the  jaw. 

Eight  teeth  of  the  row,  c,  next  in  advance  are  preserved  on  the  left 
side  of  the  jaw  :  they  diminish  in  greater  degree,  in  size,  than  do  tliose 
of  the  row  h  compared  with  a ;  they  rise  higher  and  more  abruptly 
at  the  middle  of  the  crown  ;  the  anterior  end  is  more  contracted ;  the 
inferiority  of  size  of  the  innermost  as  compared  with  the  rest  is  greater. 
A  low  ridge  is  continued  from  the  summit  of  the  crown  to  the  ends  of 
the  tooth,  that  to  the  fore  end  being  more  marked  than  the  one  behind, 
and  the  anterior  ridges  are  more  prominent  in  the  outer  teeth  of  the 
row,  r.  r>,  6,  7,  than  in  the  inner  teeth,  1-4.  The  length  of  the  work- 
ing Ruiface  of  the  fourth  tooth,  c,  4,  is  0028  m.  m. ;  the  breadth  is 
0011  m.m. 

^  As  fthowD,  in  section,  magnified,  in  plate  zz.  of  m j  '  Odontograph j.* 
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fii^it  taetfa  of  the  foiemott  or  sympbyrial  row  of  teeth,  il,  are  pre- 
■erred  on  the  left  ride.  The  ezpoeed  parts  of  the  working  rarnoe 
augment!  from  0-008  m.  m. — ^the  longitudinal  diameter  of  ue  inner- 
most, 4»  to  0*020  m.m.  that  of  the  sixth  tooth  in  advanoe.  Hie  d^pnea 
of  conTezity  of  the  grinding  sorfaoe  increases  from  the  innermost  to 
the  fourth ;  in  advanoe  of  tiiis,  the  ganoin  ooating  has  been  more  or 
less  broken  away;  in  the  fifth  and  rizth  teeth,  tiie  ridge  oontinued 
firom  the  oonvexity  to  the  ends  of  the  teeth  becomes  marked,  and 
more  strongly  as  die  tooth  advances  in  position.  The  right  and  left 
teeth  of  this  foremost  series  are  alternate,  and  loosely  interlock  at  the 
mid-line  of  the  symphysis. 

The  parallel  ridged  disporition  of  the  ganoin  occupies  the  greatest 
proportion  of  the  crown  in  the  teeth  of  the  anterior  row ;  uie  rati- 
oulate  disposition,  rather  coarser  than  in  the  large  posterior  teeth,  is 
confined  to  the  obtuse  summit  of  the  crown. 

Betuming  to  the  hind  part  of  the  dental  series,  the  largest  row 
first  described  is  succeeded  by  one,  e,  of  very  small  teeth,  with  a  uni- 
formly convex  grinding  surface  of  an  oblong  elliptical  form,  of  whidi 
the  long  diameter,  in  the  direction  from  within  outwards,  exceeds 
tbatfrom  before  badcwards.  The  long  diameter  is  0*011  m.m.; 
the  short  diameter  is  0-008  m.  m.  The  reticulate  pattern  prevails 
over  their  surface ;  it  is  coarser  or  with  larger  meshes  than  in  the 
teeth  in  advance.  Of  only  one  tooth  in  this  series  is  the  ganoin  of 
the  crown  preserved  ;  parts  of  five  other  teeth  of  this  row,  however, 
remain  tn  st^ii.  The  indications  of  a  succeeding  hinder  row,  /,  of 
similar,  but  rather  smaller  teeth,  arc  obvious ;  and  the  base  of  one 
tooth  of  a  third,  and  prabably  hindmost  row,  g^  is  preserved. 

In  comparing  the  dentition  of  Strophodua  with  that  of  Cestracion, 
the  chief  difference  is  seen  in  the  smaller  number  of  rows  anterior  to 
the  principal  or  largest :  three  rows,  in  each  ramus,  occupy  the 
interval  between  such  principal  row  and  the  mid-line  of  the  symphy- 
ffis ;  in  Cestracion  seven  rows  occupy  that  space  in  the  upper  jaw, 
and  nine  rows  in  the  lower  jaw ;  in  this  jaw,  moreover,  a  medial 
azygous  row  occupies  the  mid-line  of  the  symphysis,  which  is  not 
the  case  in  the  upper  jaw.     (See  Figure,  inserted  at  page  236.) 

According  to  this  analogy,  the  teeth  in  the  present  specimen  agree 
in  arrangement  with  those  of  the  upper  jaw  of  Cestracion;  but  in  the 
more  gradual  diminution  of  size,  as  they  approach  the  symphysis,  the 
teeth  agree  more  with  those  of  the  lower  jaw  in  Cestracion ;  the  de- 
crease being  much  more  abrupt  in  the  series  next  but  one  in  advance  of 
the  principal  series  in  the  upper  jaw  of  Cestracion.  It  is  unlikely, 
from  the  minor  number  of  rows  and  the  larger  relative  size  of  the 
anterior  teeth  in  Strophodus,  that  an  azyg^)us  mesial  row  should  be 
interposed  at  the  symphysis  of  the  lower  jaw.  But  the  elements  for 
absolutely  determining  whether  the  present  specimen  be  from  tlie 
npper  or  lower  jaw  are  wanting.  I  have  assumed  the  latter  for 
facility  of  description,  partly  from  the  gradual  decrease  forward  in 
the  size  of  the  teeth,  partly  because  a  detached  fossil  jaw  is  so  much 
more  commonly  a  lower  than  an  upper  one. 

But  what  is  of  more  interest  and  importance  is,  that,  m  \iK\B  \ot\:^ 
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deferred  acquisition  of  a  specimen  so  mnch  desired  by  Agassiz  in 
1836,^  the  main  prevision  so  sagaciously  deduced  from  fragmentary 
groups  of  the  fossil  teeth  by  the  founder  and  chief  builder  of  the  iaxt 
edifice  of  Palichthyology  is  confirmed,  viz.  : — that  "  the  genus 
Strophodus  had  a  less  considerable  number  of  teeth  in  the  jaw  than 
the  genus  Cestracion  : " '  and  the  only  emendation  which  this  fossil 
s^gg^sts  is,  that  "  it  does  not  appear,  with  regard  to  the  rows  in 
Cestracion  homologous  with  those  present  in  Strophodus,  that  there 
are  fewer  teeth  in  such  rows  in  the  fossil  genus."  *  Of  the  teeth  of 
Strophodus  figured  by  Agassiz,  those  in  Tab.  18,  Vol.  3,  op.  cit., 
figs.  5  and  6,  ascribed  to  Str,  svbretictdatuSf  and  those  figs.  12,  13, 
ascribed  to  Str,  ma^us,  resemble  teeth  in  rows  a  and  h  of  the  present 
specimen  so  closely  as  to  indicate  specific  identity ;  perhaps  the  term 
Strophodus  mediHS  may  conveniently  indicate  the  species  of  the  Caen 
Oolite,  which  includes  more  than  one  of  the  species  originally  pro- 
posed for  detached  teeth. 

DESCRIPTION  OF  PLATE  VII. 

Fig.  1.  Jaw  of  Strophodut  from  the  Oolite  of  Caen  (drawn  of  tlie  natural  sise). 
The  arrow  indicates  the  line  of  symphysis  and  fore  part  of  the  jaw. 

Fig.  la.  View  of  the  section  across  the  principal  row  of  teeth,  a,  showing  the  cure 
of  their  attached  bases.  The  figures  and  letters  indicate  the  eorresponding  rows  in  the 
two  rami  of  the  jaw. 

[A  figure  of  the  Jaw  of  recent  Cettraeiim  is  given  at  page  236  of  this  Kamb«r.— 
Edit.] 


n. — On  the  Supposed  Influx  of  Wateb  to  the  interior  of  the 
Globe,  as  the  Cause  of  Volcanic  Eruptions. 

By  G.  PouLBTT  ScROPB,  Esq.,  F.R.S.,  F.G.S. 

IT  is  now  generally  recognised  that  the  power  which  forces  up  lava 
from  a  depth  of  miles  through  narrow  and  crooked  fissares 
broken  across  the  solid  crust  of  the  globe,  is  no  other  than  steam, 
developed  in  the  interior  of  the  lava  by  vaporisation  of  water  inti- 
mately disseminated  throughout  its  substance.  I  am  not  aware  that 
this  view  of  the  volcanic  phenomena  was  put  forward  by  any  writer 
previously  to  the  publication  of  my  volume  on  Yolcanos  in  1825. 
But  I  had  derived  a  conviction  of  its  truth  from  observation  of  the 
great  Vesuvian  eruption  of  1822,  and  a  study  of  Etna  and  Stromboli 
in  the  years  1819-21.  This  was  subsequently  confirmed  by  the  dis- 
coveries of  Sorby,  Scheerer,  and  others,  of  the  existence  of  water  in 
intimate  molecular  combination  with  the  crystalline  or  granular 
minerals  that  compose  the  granitic  rocks  from  the  fusion  of  which 
lava  is  supposed  to  proceed.  I  had  expressed  my  belief  that  the 
aqueous  particles  so  confined,  whether  in  a  liquid  or  a  solid  state, 
would,  upon  the  occurrence  of  increased  heat,  or  diminished 
pressure,     exert    an    elastic     separating     force    upon    the     solid 

^  "  Alors  il  m'importait  essentiellement  de  connaitre  leur  disposition  et  leuit  formes 
diyerses." — Becherches  sur  les  Poissons  Fossiles,  iii.  p.  118. 

'  **  Le  genre  Sirophodtu  ayait  k  ses  michoires  un  nomhre  de  raogSes  moina  oon- 
•iderahle  que  le  genre  Oeslraeion.** — Tome.  cit.  p.  120. 

3  "  II  me  parut  Element  prohahle  que  chaque  raog6e  contenait  aussi  moina  de 
dguttplseSmm  anas  derridre  les  autna,  de  dehors  en  draans." — ^Toma.  oit  p.  122. 
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csyiiali  or  grmiilet,  in  the  to*"""*  of  a  flux,  and  thus  aasut 
the  liquefiierion  .of  the  mass,  and  diiTe  it  np  any  fiflsore  that 
migfat  open  foriti  paiMige,  in  a  paaty  or  aenii-Iiquid  state,  short  of 
complete  fusion ;  so  that  on  readaing  the  oater  air,  and  parting  with 
the  contained  steam,  together  with  &  heat  which  the  expansion  of 
this  element  would  cany  off  in  a  latent  form,  its  soifaoe  would  oon- 
aolidata  instantly;  and  the  solidification  extending  rapidly  inwards 
by  the  foimation  of  crerioes  giving  an  oatlet  to  further  yapomr,  the 
resnlting  rock  woold  exhibit  a  c^nlar  or  porous  structure,  and  a 
granular  or  crystalline  texture,  in  lieu  of  the  compaotand  glassy  one 
which,  if  completely  fused,  it  should  possess. 

These  ideas  were  receiTed  at  the  time  with  incredulity.  But  their 
correctness  is  now  not  far  from  being  generally  recognised.  For 
example.  Professor  Phillips,  in  his  rsoent  volume  on  Vesuvius,  ad- 
mits "the  fact  that  water  is  present  abundantly  in  the  fluid  lava," 
(p.  305),  and  again  (p.  311),  "  steam  pervades  some  parts — ^perhaps 
eveiy  part— of  the  fluid  mass."  He  adds,  "  Lava  cooled  rapidly 
might  oe  ea^peeted  to  be  glassy  in  texture.  This,  however,  is  rturely, 
or  never,  the  case  in  Vesuvius."  It  is  strange  that  neither  the  Pro- 
fessor, nor  other  observers,  should  have  sought  for  the  cause  of  a 
fact  so  different  from  what  was  to  be  expected  on  the  supposition  of 
the  complete  fusion  of  the  lava — ^yet  so  oommon,  that,  with  the  ex- 
ception of  the  vitreous  lavas  of  Lipari,  Hawaii,  Bourbon,  and  the 
trachytic  obsidians  and  pearlstones,  it  may  be  declared  to  be  uni- 
versiJly  true  of  all  lavas,  whether  trachytic  or  doleritic. 

But  if  we  admit  the  existence  of  water,  or  stoam,  in  close  and  inti- 
mate dissemination  through  every  part  of  a  mass  of  subterraneous  lava, 
and  of  the  rocks  from  whose  liquefaction  or  semi -fusion  by  intense  heat 
it  proceeds,  how  are  we  to  believe  that  this  water  could  have  found  its 
way  into  this  position  from  superficial  seas  or  lakes,  through  fissures 
suddenly  opened  by  the  earthquakes  which  accompany  an  eruption  ? 
Such  sudden  influx  of  a  body  of  water  to  a  heat^  mass  of  mineral 
matter  beneath,  might  be  conceived  to  give  rise  to  some  equally 
sudden  explosion  at  the  point  of  contact ;  but  the  explosion  itself,  and 
the  rise  of  lava  up  the  fissure  must,  it  is  to  be  presumed,  check 
any  further  penetration  of  water.  The  efiESact  would  be  superficial 
only,  and  could  scarcely  so  completely  saturate  the  entire  mass  of 
heated  rock,  whether  in  a  liquid  or  solid  state  at  the  time,  as  to 
cause  its  general  ebullition,  continued  too  through  such  lengthened 
periods  as  volcanic  eruptions  are  often  known  to  last. 

Moreover,  if  we  suppose  an  earthquake  to  cause  the  eruption  of  a 
volcano  by  suddenly  admitting  a  body  of  water  to  its  heated  focus, 
what,  it  must  be  asked,  causes  the  earthquake  ?  Not  certainly  the 
influx  of  this  same  water  through  the  rents  which  the  earthquake 
itself  only  originates.  The  effect  cannot  produce  the  cause.  Surely 
it  is  more  reasonable  to  suppose  that  a  local  increase  of  heat  trans- 
mitted from  the  sides  or  from  beneath  a  volcanic  focus,  which  had  been 
for  a  time  cooled  down  by  the  emission  of  steam  and  lava  in  earlier 
eruptions,  gives  occasion  to  the  expansion  of  a  body  of  subterrsxi<easL 
mineral  matter  (whether  in  a  solid,  or  fluid,  or  some  m\«rm.Q3^\/^Qcs^- 
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dition,  but  already  permeated  with  water),  and  by  elevatory  sbooks 
produoes  the  earthquake-rents,  and,  if  any  one  of  these  communicate 
with  the  outer  air,  a  volcanic  eruption — the  lava  rising  up  the  fissure 
to  the  surface,  and  the  water  in  it  flashing  into  steam  wherever  dimin- 
ished pressure  permits,  especially  in  the  upper  part  of  the  vent,  from 
which  the  explosions  always  proceed.  Nor  is  this  view  of  the 
phenomena  of  eruption  opposed  to  the  general  principles  of  the  most 
eminent  geologists,  but  the  contrary.  For  example,  Sir  G.  Lyell,  in 
several  passages  of  his  Principles  (see  Ed.  1869,  p.  233)  represents 
the  original  moHve  power  of  both  earthquakes  and  volcanos  to  be  the 
lateral  shifting  of  internal  heat  from  one  part  of  the  subterranean 
matter  to  another ;  increase  of  heat  occasioning  expansion  and  elevatory 
movements  accompanied  by  jarring  rents  causing  earthquakes.  If, 
then,  we  believe  the  intemsil  heated  matter  already  to  contain  water, 
which  we  know  from  examination  does  exist  in  all  granitic  and 
metamorphic  rocks,  the  production  of  rents  in  this  manner,  giving 
partial  freedom  to  the  expansibility  of  the  water,  will  account  at 
once  for  earthquakes  and  volcanic  eruptions,  without  supposing  a 
flood  of  water  from  above  suddenly  to  find  its  way  down  to  and  to 
penetrate  every  part  of  the  interior  of  the  heated  rock  in  some  un- 
intelligible manner.  Sir  G.  Lyell,  indeed  (Principles,  Ed.  1869,  p. 
233),  supposes  the  rents  that  have  admitted  this  water  may  be  sud- 
denly closed  above,  and  the  water  converted  into  steam  below  find 
its  way  somehow  under  a  mass  of  fluid  lava,  which  it  may  drive  up 
some  neighbouring  volcanic  vent.  But  he  has  himself  shown  in  an 
earlier  passage  (p.  221)  that  it  is  only  in  the  upper  part  of  the  column 
of  lava  in  a  volcanic  vent  that  the  "  red-hot  or  white-hot  water  en- 
tangled in  it,  under  tremendous  pressure,"  is  enabled  by  the  reduc- 
tion of  that  pressure  to  flash  into  steam,  and  produce  the  explosive 
phenomena  of  a  volcanic  eruption ;  and  he  fails  to  show — and  does 
not  even  seem  conscious  of  the  necessity  for  explaining — how  "atmo- 
spheric or  sea- water  suddenly  descending  from  above"  could  become 
"so  entangled"  within  and  throughout  every  part  of  the  lava. 

I  am  aware  that  the  theory  I  am  opposing  is  considered  to  derive 
support  from  the  very  general  occurrence  of  volcanic  vents  within 
or  near  to  seas  or  large  bodies  of  superficial  water.  But  this  same  geo- 
gpraphical  position  would  residtfrom  the  generally  admitted  fact  that  the 
continental  tracts  have  been  elevated  above  the  sea-level  by  internal 
expansions  of  deeply-seated  matter  which  could  not  force  its  way 
outwards ;  where,  in  the  words  of  Mr.  Mallet,  "  uncompleted  efforts 
to  establish  a  volcano"  have  occurred.  Where  the  effervescent  matter 
beneath  has  been  enabled  to  find  vent,  there  no  elevation  of  the  sea- 
bottom  (to  any  great  extent)  will  have  teiken  place,  but  rather  subsidence. 
And  hence  the  great  lines  of  volcanic  eruption  on  the  globe's  surface 
are  found  within  or  in  the  immediate  vicinity  of  areas  of  subsidence ; 
in  other  words,  of  seas  or  great  inland  lakes.  And  further,  if  we 
suppose,  as  may  well  be  conceded,  that  the  elevatory  action  by  which 
chains  of  mountains  have  been  (probably  through  a  succession  of 
shocks)  raised,  is  accompanied  by  the  formation  of  more  or  less 
distant  downwaid  opening  rents  parallel  to  the  axis  of  the  elevated 
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nngSy  we  thall  find  a  o«ue  Ibr  the  geiiend  puaUelism  of  the  great 
lines  of  Toloanio  eruption  to  ilioee  of  the  nearest  moantaio  cbains  or 
ooast-lines  of  rsised  land, — a  psnJleliem  which  has  been  often  ra- 
marked,  bat  nnaoooonted  for  that  I  am  aware  of  npon  any  other 
hypothesis  (see  Yolosnos,  ed.  1862,  p.  309). 

One  worn  moreu  If  we  are  to  sappoee  the  water  of  lavas  to 
have  been  derived  thiongfa  all  past  time  from  the  soperficial  ocean, 
where  are  we  to  seek,  it  may  oe  asked,  the  origin  of  the  water  of 
the  ocean  itself  if  not  from  the  interior  of  the  globe,  which  even  now 
sends  oat  torrents  of  aqaeoos  vapour  from  every  rent  opened  throogh 
its  crust  ?  The  believers  in  the  nebolar  hypothesis  will  no  dooot 
find  it  in  the  original  gaseoas  atmosphere  left  after  the  condensation 
of  the  neadas.  Bat  even  conceding  this  for  the  balk  of  the  ocean, 
still  it  may  well  be  sapposed  that  huge  qaantities  of  water  remained 
•*  entangled"  in  the  condensed  matter. 

"Withoat^  however,  looking  back  to  the  beginning  of  things,  as  too 
msny  geologists  are  in  the  habit  of  doing,  in  order  to  explain  pheno- 
mena of  dai^  occarrenoe,  I  think  I  have  shown  reason  for  the  belief 
that  the  water  which  evidently  permeates  the  lava  beneath  a  volcanio 
vent^  and  by  its  violent  expansion  occasions  an  eruption,  existed  there 
before  the  earthquakes  that  usually  accompany  the  ernption  began, 
and  was  not  snddenly  introduced  by  the  opening  of  fissures  com- 
municating with  seas  or  lakes  above.  'Whether  it  existed  in  the 
material  whence  the  lava  is  formed  from  the  beginning,  or  proceeded 
frt>m  any  chemical  changes  in  this  elementary  rock,  or  magma — or 
had  penetrated  there  by  slow  and  long-continued  filtration  from 
above  (which  is  the  opinion  of  M.M.  Daubree  and  Fouqu^),  I  do 
not  hazard  a  conjecture.  Our  knowledge,  at  present,  of  the  effects  of 
intense  heat  and  pressure,  whether  chemical  or  mechanical,  on 
mineral  substances— of  the  influence  of  terrestrial  magnetism — and 
of  the  nature  and  origin  of  the  deeply-seated  matter  that  composes  the 
globe,  are  too  imperfect,  I  think,  in  the  present  state  of  science,  to 
enable  us  to  solve  such  problems.  But  since  it  has  become  the 
fashion,  of  late,  among  the  leaders  of  popular  geological  treatises,  to 
assume  as  a  matter  of  fact,  beyond  dispute,  that  the  substance  of  the 
globe,  immediately  beneath  its  thin  superficial  crust  (and  probably 
to  its  centre),  is  in  a  state  of  fluid  fusion,  and  that  the  access  of  water 
from  the  sea  above  to  this  molten  interior,  is  the  exciting  cause  of 
earthquakes  and  volcanos,  I  have  thought  it  well  to  express  my 
reasons  for  entertaining  doubts,  to  say  the  least,  as  to  the  correctness 
of  either  hypothesis. 

Faiblawn,  Cobhak,  April  10,  1869. 

HL — ^NOTIS  ON  CONTINKNTAB  GkOLOGT  AND  PaLAONTOLOGY. 

Bt  Thomas  Datibson,  F.R.S.,  F.G.S. 

{Gmiinuedfromp.  166). 

(Part  II.) 

HAYING  in  my  last  communication  presented  the  most  recent 
views  entertained  by  M.  Goquand,  I  now  proceed  to  mention, 
those  held  by  Monsieur  Hebert,  a  most  experienced  o\>f^e;XN^Tf  ^\tf^ 
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has  made  the  "  Gretaoeous  system  "  a  subject  of  partioolar  stady. 
M.  Hebert  considers  that  M.  Coquand  has  separated  the  period  into 
too  many  definite  divisions  (etages),  and  in  two  papers  published  in 
the  Bulletin  of  the  Geological  Society  of  France  (vol.  16  and  20,  2nd 
series),  his  views  upon  that  topic  have  been  fully  recorded.  He  had 
not,  however,  drawn  up  any  complete  scheme  of  classification,  but  this 
he  has  now  kindly  done  at  my  request.    (See  Table  of  Classification.) 

The  same  gentleman  justly  insists  that  it  is  impossible  to  ascertain 
the  absolute  vcdue  of  the  divisions  by  the  characters  which  they  may 
exhibit  in  a  single  region ;  that  the  Chalk  with  Belemnites  so  spar- 
ingly represented  throughout  Western  Europe,  would  appear  on  the 
oontrary  to  cover  in  the  East  immense  surfaces,  and  the  Upper 
Ohalk,  though  reduced  to  a  few  spots  throughout  the  whole  of  Europe, 
assumes  in  America  and  India  a  considerable  extension. 

Monsieur  Comuel  has  likewise  devoted  considerable  attention  to  the 
divisions  of  the  Cretaceous  system,  and  has  kindly  furnished  me  with  the 
following  statement,  with  reference  to  various  classifications  applied  to 
the  same  group  by  himself,  and  Messrs.  Leymerie,  d*Archiac,  Bene- 
vier,  and  Hebert.  He  still  adheres,  however,  to  the  classification 
proposed  by  himself  in  1860,  and  does  not  approve  of  the  alterations 
introduced  by  M.  Hubert  in  his  paper  published  in  the  twenty- 
fourth  volume,  p.  379,  Feb.  1867,  of  the  Bulletin  of  the  Geological 
Society  of  France. 

DiVISTON  OF  THE  LOWBR  CRETACEOUS  FORMATION  IN  THE  DEPARTMENT  OF  THE 

Hadte-Marne,  by  M.  Cornuel.    (Bulletin  of  the  QeoL  Society  of  France, 
2nd  Series,  vol.  zrii.,  p.  742.    1860). 

16.  Oanlt. 
16.  Green  sand. 

14.  Sand  and  yellowish  sandstone. 
9^A     (  C  upper. 


2nd  Stage  or 
Aptien. 


Ist      {•_•_•.:    :    •    •    •     •  Llower  (Bfxt^iopoda). 


1 


Sub-division 

Lower 
Neocomien. 


bed.  1 12.  Red  bed. 

f  f  11.  Oolitic  iron. 

Sub-division     {       2nd  \  10.  Sand  and  upper  formginous  sandstone. 

Upper       J      bed.  1   9.  Bose-coloured  variegated  clay. 

Neocomien      ;  v.  8.  Spotted  sands  and  sandstone. 

(Urgonien).     j       1st  (   7.  Clays  with  oysters  (  upper. 

(     bed.  (       (argiles  ostreenne)  ( lower. 

2d  C  ^'  X  ellow  argillaceous  marl. 

r  4.  White  Sand. 
1st      )   8.  Sand  and  lower  ferruginous  sandstone, 
bed.     1    2.  Iron  in  rounded  masses  ( Per  G^odique). 
V  1.  Blackish  argillaceous  marl  {Brachiopoda). 

Each  of  these  beds  have  been  described  by  M.  Comuel  in  the 
Memoirs  of  the  Geol.  Soc.  of  France  (1  series,  vol.  iv.,  p.  230),  but 
the  references  to  the  fossils  are  not  correct,  and  have  been  replaced 
by  others  in  the  8th  vol.,  2nd  series  of  the  Bulletin  of  the  same 
Society  (p.  430).  M.  Comuel  has  added  to  his  paper  published  in 
1860,  a  notice  on  the  connections  existing  between  the  country  of 
Bray  and  the  Isle  of  Wight  (Bull.  2  series,  vol.  xix.,  p.  975) ;  and, 
in  another  communicationi  he  assigns  the  limits  of  the  two  stages 
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AOOOomMB  Oronpy 

or  of 

the  Lower  Green  S«nd. 


and  theiT  oonneotion  with  the  Hediterranean  Basin  (Bnll.  2  aeriea, 
Tol.  xx.»  p.  575),  and  finally  one  on  the  inanfficieney  of  the  Of<rea 
aqmla  aa  a  medinm  to  define  the  limits  of  a  zone  (Ball.  2  series,  voL 
zzL,  p.  351).  In  the  fourth  voL,  1  series,  p.  291  of  the  Memoirs  of 
the  Geological  Society  of  France,  M.  Leymerie  classes  the  Lower 
Cretaoeoas  formation  of  the  Department  of  the  Anhe  in  the  following 
manner  :^~ 

KDKBaas  CoBBSspoKDnra  to  thb  Samb  Beds  in  thv  DBPAannurr  of  tbb 

EUUT-MAmNB  as  OIVBlf  ST  M.  COBNUKL,  IN  HIS  SbCTIOII. 

8tg^A6okj.withTeffaliiie.«dr^j^p^     13«iddle.&npptrl4,lS,W. 

^^^  ^^'^^  ^^'^'^^^  "^  ^\^  IS  lower  dimion. 

r  ra,  9. 10. 11.  Mid  12,  (tibon 

IiT...^.*.—  J     bmnnr  been  eeen  is  tike 

UppereteffS.  <    Dept  of  Anhe.  in  kidDej- 
C    eha^d  muM  <»lj)- 

Xiddle  ftage.  7. 

Lower  itege.  1,  S,  S,  4^  tad  6. 

In  his  history  of  the  progress  of  Geology,  vol.  iv.  p.  278,  Yioomte 
d*Aiohiao  snggests  the  following  distribution  : — 

M.  Beneyier  thinks  that  the  relations  with  the  Pcrte-du-Bhone 
are  as  follows  (BulL  Soc.  GeoL  France,  2nd.  scries,  vol.  xii.,  p.  89, 
and  vol.  xi.,  p.  114). 

Genlt „ No.  16-16. 

Aptien „    18, 14. 

Bnodanien „    12. 

Urgonien ..................  i,    10,11. 

(8  and  9  are  left  without  reference  to  what  precede* 
or  followi). 
Stage  of  HanteriTO  or    >     k  a  i 
Kiddle  Neocomien      )     ^'  ^*  '' 

(3  and  4  are  left  without  reference  to  what  precedes 
or  followi). 

Lastly,  in  vol.  xxiv.,  p.  379,  1867,  of  the  Bulletin  Soc.  Geol. 
France,  M.  Hcbert  establishes  the  correlations  between  the  series  of 
the  Haute-Mame  and  Southern  France,  Switzerland  and  Spain,  and 
for  which  he  proposes  the  following  scheme,  but  from  which  he,  M. 
Comnel,  dissents : — 

'Upper  fab.4tage  (Aptien  of  d*Orbignj),  No.  13  of  the  Hante-Mame. 
Miadle  mb-eUge,    Copper  beds,  „    12,        „  n 

(Urgonien  d*Orb.),  X  lower  beds,  „      8,  9, 10. 11  „ 

J  rapper  bed,  „    17.        „  „ 

I  Lower  aab-ftage,     <  middle  bed,  „      fi,  ^t    tt  »« 

l^  (.lower  bed,  „      1,2, 8,  and  4      „ 

These  different  schemes  and  the  corresponding  numbers  furnished 
to  me  by  M.  Comnel,  at  once  show  the  views  entertained  by  the 
above-named  geologists  at  the  period  of  their  variona  coinTn^iYirgiXViti\%, 
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Nevertheless,  in  a  letter  I  reoenily  received  from  M.  Leymerie,  of 
Toulouse,  I  am  informed  that  the  Cretaceous  system  in  the  Depart- 
ments of  the  Aube  and  Tonne  can  be  divided  into — 1.  Neooomien ; 
2.  Aptien;  3.  Gault;  4.  Lower  Chalk;  5.  Middle  Chalk;  and  6. 
Upper  Chalk ;  and  that  he  does  not  consider  so  complicated  a  divi- 
sion of  the  system  as  that  proposed  by  M.  Coquand  will  be  found 
necessary,  when  the  great  or  general  characters  of  the  period  have  been 
generally  considered.  He  likewise  reiterates  the  opinion  already 
expressed  by  M.  Coquand  and  others,  namely,  that  it  is  not  possible 
to  maintain  the  Aptien  and  Urgonien  as  distinct  stages,  since  they 
have  been  found  to  alternate.  He  divides  the  Cretaceous  formations 
in  the  Pyrenees  into  Urgo-aptien,  84nonien,  and  Oarumnien,  and  will 
shortly  publish,  along  with  his  detailed  geological  map  of  that  por- 
tion of  France,  a  complete  description  of  the  different  divisions  into 
which  he  has  considered  it  desirable  to  map  out  the  system.^ 

In  the  Bulletin  de  la  Societe  Yaudois  des  Sciences  Naturelles,  vol. 
ix.,  p.  204,  1867,  M.  E.  Renevier  proposes  the  following  scheme  of 
classification,  and  on  my  recent  visit  to  Lausanne,  I  requested  him 
to  add  some  fiu*ther  details,  and  a  correlation  with  the  same  forma- 
tions in  England,  which  I  now  reproduce. 

1  Mr.  Tombeok,  Profeflsor  of  Geologry  at  the  Lyc^  Boniparto  in  Paris,  has  also 
devoted  considerable  attontion  to  the  Cretaceous  formation,  as  displayed  in  the  de- 
partment of  the  Hante-Mame,  and  he  has  favoured  me  with  the  following  notes. 
"My  table  differs  from  that  published  by  M.  Goruuel  merely  in  some  unimportant 
details." 

Aik*^-.  f   !•  Clays  of  the  Grault. 

Albien.  I  2.  Gr^n  Sands. 

r  3.  White  Sands. 
A.vf;»»  J   i  Clays  with  JPlicatula  (argiles  k  Plicatules),  upper. 

ApOen.  <      f.  rr^iAAU 


tt  „  middle. 

V  6.  „  „  lower. 

(  7.  Bed  bed. 
Urgonien.      •<    8.  Oolitic  iron. 

C  9.  Dotted  sandstone  and  marbled  rose-coloured  olay. 

f  10.  Clay,  with  oysters,  (argiles  oetr^enne). 
Viw./>».;Ati     3  1^-  Yellow  clayey  marl, 
neocomien.   <  jg.  Limestone  with  Spatanffus  (Calcaire  k  Spatanguee). 

(.13.  Blue  marl. 

fl4.  White  Sands. 

Valangien.     )  }f  *  S^^'^^^  ^"^- 
*  1 16.  Geodi^ue  ore. 


,17«  Blackish  clayey  marl. 

"  The  beds  in  which  I  have  met  with  Brachiopoda  are  6,  6, 11, 12, 18, 16,  and  17,  but 
the^  are  veTT  unequally  distributed.  In  the  bed  6,  I  found  Tereb.  sella,  TarebratM^ 
astterianaf  Mky.  lata,  ithy.  deprasa,  and  a  small  Terebratula,  that  might  be  a  yonnff 
Ter.faba*  The  bed  No.  11  has  produced  Terb.  oblongus  only ;  while  the  beds  U  ana 
18,  which  contain  the  same  fauna  have  furnished,  Tertbratula  sella,  T.  pralonga,  T, 
tamarindus,  T,  pseudo'jurensis,  T.faba{%  varieties),  T.  semistriata,  T,  MauUmianA,  T. 
eollinaria,  TereSratella  oblonga,  T.  retieulata,  T,  neoeomiensis,  Bhyndiondla  d^preMta,  Bh. 
lata,  Sk,  Benausiana  (?),  and  4  other  species  of  Bhynchoneila,  Thecidea  tetragoma, 
and  a  species  of  Aimope,  The  beds  16  and  17  contain  only  T.  sella.  Now,  although 
I  have  made  use  ofthe  specific  names  adopted  by  d'Orbigny  to  the  Eh.  depressa  and 
Bk.  lata  that  occur  in  beds  6, 12,  and  13, 1  am  persuaded  that  those  from  No.  6  are 
oompletelr  distinct,  not  only  as  varieties,  but  also  specifically  from  those  that  ooonr 
in  beds  12  and  18,  and  the  same  may  be  stated  withreferenoe  to  the  T.  prmUmffm^  mid 
kf  aooar  in  beds  12  Mad  13, 
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SOS 


GfaiOBMiii6n. 


Infer* 
GrtteoMiui 

or  ^ 
Kaooomien. 


SuBUtfinoini  op  vbm  Okhaowopb  Bivisii*   (Br  If .  I.  Subvue.) 

n)mm=:VpaK  ChaJk  of  HaMtrieht:   Limeiloiie  with  Btum 

Sopor-       I         (FiaQlitio  limetone ;  ooonn  neither  in  Switnrlend  nor  SSn^tad). 
GrefcMseooo  j86umien={Wliito  Chnlk:  Ghftlk  with  flints:   Chalk  of  Meadoa: 
Gvoop      <        Upper  Chnlk,    Norwich,  GraTeeend,  Woolwich,  in    England ; 
or  I         Seeweifailk,  in  BwitMrUnd. 

)aontniiien  =  I^>wer    B^nonien,   Chalk   of   Villediea,  (peenHar   to 
^       France,  and  doeo  not  occur  either  in  SwitMrland  or  Oreat  Britain). 

'Tnimiien=Craie  tnifean ;  Chalk  with  Inoetramui  myiiioidti.  (Upper 
portion  of  Lower  Chalk  of  Beaehy  Head  in  England,  doea  nol 
ooonr  in  fiwitaeriand). 

Cuentonien  =  Upper  ^portion  of  the  Green  Bands  of  the   Barthe; 

(lone  with  (MrrnhmtriaUata  don  not  ooonr  either  in  England  or 

Bwitierland). 

Orataooooo  J  Eotomagien  =  (me  Mamenae;  Chalk  of  Bonen:   Lower  part  of 

or  1         Xewir  Chalk  Ventnor :  Chlor.  Marl  England.    CheriDe  and  Bt 

Croix  in  BwitMrland. 

yrao'»nien=:Upper  Green  Sand :  lone  wiih  Ptetm  atimt :  Upper 
Ganltin  Bwiturland.  Cherille,  St.  Croiz,  Perte  dn  Bhone:  War- 
minster and  Cambridge  in  England. 

Albien  =  Ganlt.  Middle  and  Lower  Ganlt  in  SwitMriand  (Cherillo, 
Perte  dn  BhteM,  Bi.  Croix,  etc.X    Folkeatone,  Wellant,  eto. 

rAptien  =  Clay  with  PliemhUm :  Upper  Aptien :  Hard  Sandstone  of  tho 
Perte  dnlthtee:  npper  portion  of  Lower  Green  Sand  of  Enriand. 

Bhodanien  =  Lower  Aptien,  Yellow  Marls  of  the  Perte  dn  BQitee, 
red  bed  of  Vaaij ;  lower  portion  of  Lower  Green  Sand  of  England, 
Pema  bed  of  the  Crackers  of  Die,  Loiudmlu. 

Uigoiuen  =  Upper  Neooomien :  White  Limestone  with  B^,  jlaunmjs, 
1 :  Zone  of  Bndistes :  Yellow  Limestone  oi  Manrmont,  Bnssalle. 

Neooomien  =  Middle  Neocomien ;  Maries  of  HanteriTe :  Limestone 
with  SpatoMffus:  Yellow  Limestone  of  Neachatel:  Mortean 
Marie  of  Hauterive :  Yellow  Marie  of  ^m.  Astierianus. 

Valangien  =  Lower  Neooomien :  sone  with  Pygurut  rostratus :  Lime- 
stone of  Berrias  P 

In  a  paper,  by  the  same  aathor,  published  in  the  Bulletin  of 
fhe  Societe  Yaudoise  of  Natural  History,  yoL  y.  p.  51,  it  is  stated 
that  the  Lower  Qreen  Sand  does  not  equal  (as  the  larger  number  of 
geologists  haYo  supposed)  the  Neooomien,  but  would  exactly  corre- 
spond to  the  Aptien  beds,  which  he  (M.  EeneYier),  recognised  be- 
tween the  Upper  Neooomien  (Urgonien)  and  the  Gault.  That  the 
lower  beds  of  the  Lower  Green  Sand  (Pema  beds  and  Crackers  of 
the  Isle  of  Wight)  contain  a  fauna  which  is  analogous  to  that  of  the 
Lower  Aptien  (Rhodanien)  of  the  Perte-du-Rhone,  while  the  are- 
naceous bed  of  about  650  English  feet,  situated  between  The  CracJeera 
and  the  Gault,  belongs  without  doubt,  to  the  Aptien ;  and  in  concluding 
bis  memoir  on  the  "  Faune  de  ChcYille,"  M.  Renevier  hesitates  to 
admit  as  large  a  number  of  diYisions  in  the  Cretaceous  system  as 
haYO  been  proposed  by  M.  Coquand,  but  at  the  same  time  he  considers 
that  each  fauna,  of  which  the  larger  number  of  species  are  peculiar 
to  it,  and  not  offering  a  mere  lo€»d  aspect,  but  occupying  a  rather 
general  stratigraphical  horizon,  should  constitute  an  independent 
diYision.  He  in  consequence  willingly  admits  all  the  diYisions 
recently  introduced  partaking  of  those  conditions,  and  all  those  of 
which  the  Pabdontological  monographs  will  in  future  demonstrate 

their  utility. 

(To  b4  continmd). 
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IV. — On  the  Dibooyery  of  a  Skilston  of  the  Hippopotaicus  ni 

POST-PLIOGBNB   DbIFT   NBAB   MoTCOMB,   DoBSBT. 

By  T.  Thompson,  Eiq. 

THE  existence  of  Post-pliocene  deposits  in  this  neighbourhood 
has  until  lately  been  quite  unknown,  nothing  of  the  kind 
haying  been  detected  either  by  the  Geological  Survey  or  subsequent 
observers.  However,  in  the  winter  of  1866,  a  small  section  was  ex- 
posed in  a  bi-ick -field  situated  on  a  low  rising-ground  at  the  first  mile- 
stone out  of  Shaftesbury  towards  Gillingham,  and  known  as  Hawkers' 
Hill.  Tlie  clay  here  dug  for  brickmaking  is  Eimmeridge,  pre- 
senting fossilized  bones  of  the  Pliosaurus  and  lethyoaaurus,  and 
very  fnable  remains  of  an  Ammonite,  etc.  The  attention  of  the 
writer  was  first  attracted  to  the  Drift  on  observing,  above  part  of 
the  Eimmeridge  clay,  a  thin  section  of  soil  of  an  ochreous  tint  due  to 
oxide  of  iron,  and  somewhat  resembling  the  loose  stratum  of  chert 
and  sand  which  caps  the  neighbouring  Green-sand  rock.  He 
learnt  on  inquiring  of  the  labourers  that  they  had  recently  found 
some  large  bones  in  this  deposit,  but  thinking  them  of  no  use  they 
had  wheeled  them  oflf  with  the  rubbish,  in  which  they  then  lay, 
e£fectually  re-buried.  Much  interested  at  this  announcement,  he 
induced  the  men  again  to  remove  the  rubbish,  and  found  that 
the  bones  were  some  vertebrae  of  a  large  mammalian  animal, 
together  with  fragments  of  the  ribs  and  leg-bones.  They  were,  of 
course,  not  at  all  fossilized,  and  their  original  weak  state  had  been 
sadly  aggravated  by  a  second  burial  and  disintennent  Nothing 
more  was  turned  out  that  winter,  and  it  was  not  until  the  end  of  1867, 
that  digging  was  resumed.  Further  portions  of  the  same  skeleton 
were  now  found,  including  another  instalment  of  vertebra),  and  por- 
tions of  the  skull  and  jaws.  With  the  latter  were  several  teeth  in  a 
sufficiently  entire  state  to  show  that  the  creature  was  undoubtedly  a 
Hippopotamus ;  numerous  fragments  of  the  tusks  a£fording  further 
proof  of  this.  Tlie  writer  now  frequently  visited  and  watched  "the 
diggings,"  and  after  a  short  time  two  horn-cores,  considerable  por- 
tions of  the  skull,  and  some  fragments  of  the  leg-bones  of  Bison 
prisctu  of  unusual  size  came  to  light.  The  more  perfect  horn-core  is 
18  inches  long  and  14  inches  in  diameter  at  the  base. 

The  past  winter  brought  the  usual  resumption  of  clay-digging, 
and  the  necessary  removal  of  more  of  the  superincumbent  Drift,  The 
upper  portion  of  the  skull  and  two  horn-cores  of  another  Bison priacus 
were  first  reached,  and  as  they  lay  in  their  natural  position  the  dis- 
tance between  the  tips  of  the  horns  was  upwards  of  four  feet.  Not- 
withstanding that  the  writer  took  great  precautions  in  the  hope  to 
preserve  this  highly  interesting  relic  in  an  entire  state,  he  had  the 
mortification  to  see  it  crumble  into  fragments  in  the  process  of 
removal,  and  could  only  succeed  in  patching  up  a  portion  of  one  of 
the  horn -cores.  As  the  digging  went  on.  a  molar  of  an  elephant — 
probably  Elephas  primigeniua — and  parts  of  one  or  more  tusks  were 
turned  out,  but  all  in  a  sadly  fragmentary  state.  The  piece  of  tusk 
appears  to  have  been  nearly  6  feet  long,  but  the  whole  was  com- 
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pletdy  diBintegndedwithtlieeKoeptionof  iheoentnl  p^  The 

ezoavatioiia  of  thia  winter  were  doaed  with  the  difloovery  of  bones 
repreeenting  most  of  the  remaining  portions  of  the  Hippopotamus 
■keleton.  We  are  thus  led  to  the  intereatiug  inference  that  this  huge 
animal  must  ha^e  lived  and  died  near  to  the  spot  where  its  remains 
were  fbond,  since  they  must  have  been  laid  in  their  sandy  grave 
before  decomposition  had  set  in. 

As  regards  the  condition  in  which  these  interesting  Drift-remains 
were  found,  it  may  be  remarked  that  the  soil  seems  to  have  been 
very  un&vourable  to  their  preservation,  large  portions  of  the  bone 
being  so  completely  decayed  as  to  be  distiDguishable  by  colour  alone 
firom  the  surrounding  sand,  while  often  the  articulated  terminations 
only  would  bear  remiwaL  None  of  the  bones  presented  marks  of 
gnawing  or  were  water-worn. 

ncmm  of  vaxn  at  HAincvft'i  hill. 


..—-^.^ ^.^tmft 


^-:',-^-*r;.w-^-. 


.\  '.w - .  -  ■  3 


% 

f 


SeetioB  I  anitM  with  Sectioii  S,  at  the  point  marked  A.  in  each,  and  fonnii  one  continuout  line 
Eaf  t  and  We?  t. 

S.  Croaa-Mction  (North  and  South)  of  Drift,  a*  far  aa  excarated,  showing  the  termination  of 
the  Deposit  agiiin«t  a  bank  of  Kimmeridge  Clay.  The  thick  black  line  on  the  top  of 
section  is  the  8urface*soil. 

(V.)  Valley  towardu  Hhaftesbury.  The  Drift  commences  in  Section  1,  and.reata  on  the  Kim- 
meridge Clay  [t) . 

a.  Thin  bed  uf  sand  stained  with  Oxide  of  Iron,  with  flragments  of  Chert  not  rounded. 

h.  Green  8and  and  Blue  Clay,  with  a  few  angular  stones ;  3  feet  in  thickneaa. 

e.   Green  Sand  almost  pure  and  free  from  stones ;  3  feet  thick. 

d.  Sub* rounded  stones  imbedded  in  Blue  Clay  and  silt;  2-3  feet. 

«.   Kimmeridge  Clay. 

Eespecting  the  nature  of  the  Postpliocene  deposit  (see  Woodcut), 
the  greatest  thickness  of  the  portion  hitherto  excavated  is  only  about 
10  feet.  Beneath  the  sod  of  the  field  is,  first,  a  thin  bed  of  siiud  (a), 
stained  with  oxide  of  iron,  and  containing  fragments  of  chert,  etc., 
not  rounded.  Next  follow  (6),  3  feet  of  Green  sand  and  Blue  clay, 
with  a  few  angular  stones,  and  succeeded  by  about  the  same  thick- 
ness of  Green  sand  (c),  almost  pure  and  free  from  stones.  The  base 
of  this  deposit  (d),  is  a  2  to  3  feet  bed  of  sub-rounded  stones — the 
largest,  perhaps,  equal  to  a  double  fist — imbedded  in  blue  clay  and  silt, 
which  had  evi<lently  formed  tlie  bottom  of  a  river  for  a  lengthened 
period.  Its  compact  nature  is  evidenced  by  the  belief  of  the  la- 
hourers  that  it  was  an  old  road.  Nearly  all  the  bones  were  found 
either  resting  on,  or  imbedded  in  this  stratum,  with  the  exception  of 
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the  skull  and  hom-oores  of  BUan  priscua  in  1867.  It  will  be  ob- 
served that  the  upper  layers  of  tiie  Drift  are  totally  distinct  in 
character  from  this,  being  such  as  might  be  attributed  to  the  rapid 
action  of  a  series  of  floods  sufficiently  yiolent  to  silt  up  the  Post- 
pliocene  river-bed.  The  component  materials  are  almost  exclusively 
derived  from  the  adjoining  Green  Sandstone  formation ;  the  only 
exception  being  that  the  Blue  clay  mentioned  as  occup3ring  a  middle 
position  appears  to  be  the  surrounding  Kimmeridge  clay  altered  by 
water  action.  The  deposit  is  on  the  side  of  Hawkers'  Hill, 
towards  the  far  higher  elevation  of  Green  Sandstone  and  Gkiult  on 
which  Shaftesbury  stands.  The  portion  hitherto  dug  out  is  nearly 
200  feet  long,  consisting,  at  its  commencement  on  tiie  hill  side,  of 
the  old  river  bed,  but  slightly  marked  at  first,  with  perhaps  one 
foot  of  the  loose  sandy  strata  above  it.  Partly  by  the  rise  of  the  hill 
and  partly  by  a  slight  dip  of  the  river-bed  in  the  contrary  direction, 
the  final  thickness  is  increased  to  about  10  feet  The  width  excavated 
is  only  some  12  feel.  We  are  here  evidently  at  one  margin  of  the 
Post-pliocene  river,  the  Drift  coming  to  an  end  against  an  abrupt 
bank  of  undisturbed  Kimmeridge  clay  10  feet  high  (see  Section  8). 

The  surface  of  the  hill  is  perfectly  uniform,  looking  as  exclusively 
Kimmeridgian  as  the  seven  or  eight  miles  of  that  formation  which  stretch 
from  it  westward  across  the  low  lands.  It  will  be  nnderstood  that 
Shaftesbury  hill  is  a  high  eminence  composed  of  Upper  Green  Sandstone 
resting  on  Gault,  and  is  separated  from  Hawker's  Hill  by  a  valley  of 
gentle  declivity.  The  Gault  crops  out  some  500  yards  from  the  Drift, 
and  is  succeeded  on  the  steep  hillside  by  Green  Sandstone,  like  that 
from  which  the  materials  for  the  latter  were  derived.  As  regards 
the  general  configuration  of  the  country,  it  seems  hopeless  to  con- 
jecture how  the  river  could  ever  have  flowed  where  its  indelible  traces 
still  remain.  Under  present  circumstances,  it  would  be  a  physical 
impossibility.  Nor  is  there  any  existing  river  in  any  direction  for 
some  miles.  It  should  be  added  that  most  anxious  search  was  made 
for  any  shells  that  might  aid  in  determining  the  climate  probably 
prevailing  when  the  Drift  was  deposited,  but  the  only  acquisition 
was  one  battered  and  flattened  snail  shell — either  Helix  arbuaiorum 
or  nemoralis.  No  flint  implements  or  human  relics  of  any  kind  have 
been  found  in  this  deposit 

The  writer  is  indebted  to  Dr.  Blackmore,  of  Salisbury,  for 
his  kindness  in  making  a  careful  examination  of  the  remains  dis- 
covered, and  is  permitted  to  quote  his  valuable  authority  for  the  cor- 
rectness of  the  names  assigned  them.  It  is  Dr.  B.*s  opinion  that 
there  are  indications  of  at  least  three  individuals  of  Uison  priscus. 

The  writer  will  be  happy  to  answer  to  the  best  of  his  ability  any 
communications  that  may  be  addressed  to  him  on  this  subject 
GiLLiNOHAM,  Dorset. 

V. — ^The  Discoveey  of  Diamonds  at  the  Gape  of  Good  Hope. 
ByW.  GuTBON  Athbbbtonb,  M.D.,  F.G.S.,  of  Grahiiii*B  Town,  Cipeof  Good  Hope. 

IN  the  Geological  Magazine  of  December,  1868,  appears  an  article 
on  this  subject  by  Mr.  J.  B.  Gregory,  declaring  the  whole  story 
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of  fhe  Gape  diamond  disooTery  to  be  ''fiilae,**  ''an  impostnre/'  "a 
babble  soheme,*'  got  up  to  promote  the  ezpenditare  of  oapital  in 
in  searohing  for  this  preoions  flabatance  in  uie  oolonj;  and  stating 
that»  from  the  geologioal  oharaoter  of  the  district  which  he  had 
lately  vexy  carefully  and  thoroughly  examined,  it  was  tmpcwmUf 
that  diamonds  had  been  or  oould  ever  be  found  there. 

As  it  was  mainly  through  me  that  this  accidental  disooveiy  was 
bionght  to  lights  and  as  I  am  therefore  by  implication  accused  of 
being  one  of  the  impostors  in  this  fraudulent ''  bubble  scheme/'  I  trust 
I  shall  be  allowed  to  make  a  few  remarks  in  refutation  of  so  extrsp 
ordinary  and  unfounded  a  charge. 

To  enable  your  readers  to  judge  of  the  truth  and  correctness  of 
Mr.  Oregoxy's  statements  and  oondusions,  I  will  give  a  brief  history 
of  the  diamond  discovery  so  far  as  I  am  concerned ;  and  I  forward 
to  Professor  Tennant,  of  King's  GoUege,  by  this  mail,  the  first  three 
original  letters  received  by  me,  which  may  be  examined  by  Mr. 
Chregory,  Mr.  Emmanuel,  or  any  other  person  interested  in  this 
matter.  In  March,  1867,  I  received  through  the  Post-office  from 
Cdesberg,  a  letter  from  Mr.  Lorenzo  Boyes,  Clerk  of  the  Peace  for 
that  district,  of  which  the  following  is  a  verbatim  copy : — 

CoLESBBRO,  March  12,  1867. 
Mt  Dsab  Sib,— I  encloM  a  atone  which  has  heen  handed  to  me  hy  Mr.  John 
O'Beillj  as  haying  heen  picked  up  on  a  farm  in  the  Ilope  Town  district,  and  as  ho 
thinks  It  is  of  some  value  I  send  the  same  to  you  to  examine,  which  you  must  please 
return  to  me. — Tours  very  sincerely,  L.  Botes. 

In  the  envelope  with  this  note  was  diamond  No.  1  quite  loose, 
the  letter  not  registered  nor  sealed,  simply  fastened  by  gum  as  usuaL 
I  had  never  seen  a  rough  diamond  before,  but  U2>on  taking  its  sp.  gr. 
and  hardness,  examining  it  by  polarized  light,  etc.,  I  at  ouco  decided 
that  it  was  indeed  a  genuine  diamond  of  considerable  value ;  and 

rrceiving  the  great  importance  of  such  a  discovery  to  the  colony, 
at  once  wrote  to  the  Hon.  Bichard  Soutboy,  Colonial  Secretary, 
announcing  the  fact,  and  suggesting  that  it  should  be  sent  to  the 
Paris  Exhibition,  and  afterwards  sold  for  the  l)enefit  of  the  finder. 
On  receipt  of  my  letter  in  Cape  Town,  the  Colonial  Secretary  at 
once  telegraphed  to  me  to  send  it  up  to  Cape  Town  and  he  would 
send  it  to  the  Crown  agents  for  transmission  to  the  Paris  Exhibition. 
I  gave  it  to  Sir  Percy  Douglas,  our  Lieutenant-Governor,  who  kindly 
had  it  convey- ed  by  tlie  next  steamer  to  Cape  To\vn,  where  it  was 
examined  by  the  French  Consul,  M.  Herriette,  and  other  competent 
judges,  who  confirmed  my  opinion ;  it  was  afterwards  sent  to  the 
Paris  Exhibition,  and  purchased  by  the  Governor  of  the  Colony,  Sir 
Philip  Woodhouse,  for  £500. 

Now  if  there  be  any  fraud  or  imposture  with  the  Cape  diamonds, 
it  must  be  with  the  discovery  of  this,  the  first  and  most  valuable 
diamond,  and  I  will  therefore  go  rather  more  minutely  into  par- 
ticulars as  to  the  parties  connected  with  it.  It  was  by  mere  accident 
that  a  Dutch  fanuer  named  Schalk  van  Niekerk,  seeing  some  children 
of  a  Mr.  Jacob,  another  Boer,  playing  with  some  bright  stones, 
noticed  this  one  in  particular,  and  asked  the  mother  to  sell  it  to  him, 
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She  langhed  at  the  idea,  and  gave  it  to  him  at  once.  Mr.  John 
O'Reilly  (son  of  the  late  Civil  Commissioner  of  Somerset,  and  grand- 
son to  Colonel  O'Reilly,  now  in  Graham's  Town,)  happened  to  be 
returning  from  a  hunting  and  trading  expedition  in  the  interior,  and 
Mr.  Niekerk  asked  him  to  find  out  what  sort  of  a  stone  it  was.  Mr. 
O'Reilly  took  it  to  Colesberg  and  showed  it  to  his  friend  Mr.  L. 
Boyes,  the  Clerk  of  the  Peace  (son  of  Captain  Boyes,  an  officer  in 
n.M.  service),  who  sent  it  to  me.  The  parties  concerned,  therefore, 
were — a  farmer's  child,  a  Dutch  Boer,  Mr.  O'Reilly,  Mr.  L.  Boyes, 
a  Government  official,  myself,  and  Sir  Philip  Woodhouse,  Governor 
of  the  colony,  who  purchased  it.  Which  of  these  parties  is  the  frau- 
dulent impostor,  getting  up  a  land-jobbing  speculation?  since  this 
is  one  of  the  reasons  assigned  for  the  supposed  planting  of  diamonds 
in  the  colony.  Mr.  Gregory's  theory  regarding  the  expenditure 
of  capital  in  search  for  diamonds,  carries  its  own  contradiction  with 
it.  None  of  them  own  land  in  that  part  of  the  country  except  Mr. 
Niekerk  and  Mr.  O'Reilly,  and  the  gem  was  not  found  on  Mr. 
O'Reillv's  or  Mr.  Niekerk's  farm,  nor  were  either  of  their  farms  for 
sale  at  the  time.  Is  it  reasonable  to  suppose  that  if  either  Mr. 
Niekerk,  or  Mr.  O'Reilly,  or  Mr.  Boyes,  had  imagined  it  to  be  a  gem 
of  the  value  of  £500,  it  would  have  been  trusted  to  the  letter-bag 
through  the  Post-office  ?  The  idea  is  simply  absurd ;  and  the  fact 
that  twenty  other  diamonds  have  been  discovered  since,  at  spots  &r 
apart,  on  Government  ground,  in  the  territories  of  native  chiefs, 
along  the  Orange  River,  Vaal  River,  and  Reit  River,  and  far  beyond 
the  colony,  where  there  is  no  land  to  sell, — and  found  by  all  kinds  of 
persons.  Englishmen,  Boers,  Griquas,  Bechuannas,  Hottentots,  and 
other  natives,  who  can  have  no  possible  connection  with  land 
speculation,  proves  the  utter  absurdity  and  impossibility  of  those 
statements. 

Of  the  diamonds  already  found,  six  were  discovered  along  the 
Orange  River,  in  the  Hopetown  division ;  six  along  the  Vaal  River, 
three  beyond  the  Vaal  River,  two  beyond  the  Orange  River,  two 
along  the  Reit  River,  and  one  in  Waterboer's  country,  and  one  on 
Government  land  in  the  colony.  Again,  who  have  been  the  pur- 
chasers ?  Five  have  been  sold  to  the  Governor ;  two  to  Mr.  Hond, 
the  lapidary  ;  three  to  Mr.  Lilienfeld ;  one  to  Mr.  Chapman,  of  Cape 
Town ;  one  to  Mr.  M.  Joseph,  of  Cape  Town ;  one  to  Mr.  Cruikshank, 
to  send  to  Scotland, — none  of  these  in  any  way  connected  with  land 
speculations. 

It  is  a  fact  that  there  have  been  no  land  speculations  or  sales  in 
that  neighbourhood  since  the  diamond  discovery  was  made  known. 
I  think  this  mass  of  evidence  must  quite  overthrow  Messrs.  Gregory 
and  Emmanuel's  theory  that  diamonds  were  placed  there/or  a  purpose, 
and  satisfy  every  unprejudiced  person  that  the  discovery  is  a  bond 
fide  discovery,  and  one  of  immense  importance  to  the  colony. 

Now  as  to  Mr.  Gregory's  geological  facts.  He  states,  "  The  whole 
of  the  district  from  Cradock,  almost  in  a  direct  line  to  Hopetown, 
upwards  of  250  miles,  is  composed  of  igneous  or  volcanic  rocks;  the 
huge  piles  of  rounded  boulders  are  Trap  porphyries,  and  the  Trap 
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dykei  in  many  plaoes  ha^e  foroed  them  up,  and  the  Bands  both  of  a 
white  and  red  oolonr,  are  simply  the  dthrU  from  the  breaking  up 
«nd  wearing  away  of  their  burnt  porphyries  and  bomt  clays  or 
Poroellanite,  which  were  formed  originally  through  the  volcanic  heat 
fitrifying  these  silioioos  days.  Ko  other  geological  deposits  are 
▼iaible,  nothing  but  igneous  and  volcanic  rocks,  and  the  sands  mainly 
prodooed  by  their  decomposition,  and  associated  with  these  sands  and 
in  the  beds  of  the  Orange  and  Yaal  rivers  are  the  characteristic  Trap 
Bunerals  only— such  as  Zeolites,  Natrolite,  and  sometimes  Stilbite, 
with  small  agates  and  geodes  of  chalcedony ;  from  the  interior  of 
wfaibh  geodes,  but  of  larger  dimensions,  are  derived  the  brilliant  rook 
oystals,  of  which  thousands  may  be  found,  most  of  them  rounded  on 
the  edges,  though  some  are  perfectly  uninjured,  as  the  usual 
hexagonal  prism,  sometimes  with  both  terminal  pyramids."  Now  I 
am  fortunately  able  personally  to  contradict  this  statement  tii  Mo^ 
for  although  I  have  not  visited  the  Hopetown  District,  I  have 
the  Cradook  district,  and  the  country  between  it  and 


Oolesberg,  and  I  have  myself  collected  beautifully  perfect  reptilian 
and  other /oastb  from  the  very  parts  which  Mr.  Gregory  declares  to 
be  nothing  but  igneous  and  volcanic.  "  No  other  geological  deposits 
are  visible,"  he  states  I  Dr.  Gray,  of  Cradock,  has  sent  home  numbers 
of  Dicynodan  and  other  fossils  from  this  very  district ;  so  have  I  and 
Mr.  Bain,  Mr.  Stowe,  and  others.  If  this  is  a  specimen  of  Mr. 
Gr^ory's  careful  and  lengthened  examination  of  the  Cradock 
division,  we  know  what  value  to  attach  to  his  report  and  examina- 
ation  of  the  Hopetown  and  diamond-yielding  district  I 

Mr.  A.  Wyley,  the  colonial  geologist,  gave  ten  years  ago,  and  before 
diamonds  were  thoftght  of  as  existing  there,  a  careful  geological  de- 
scription of  the  Hopetown  district,  which  Mr.  Gregory  may  consult 
with  advantage.  He  will  find  a  copy  of  this  report  in  the  Geological 
Society's  Library,  which  I  sent  through  Professor  Rupert  Jones.  It 
is  entitled  "  Notes  of  a  Journey  in  two  directions  across  the  colony 
made  in  1857-8,"  by  A.  Wyloy,  Esq.,  Greological  Surveyor  to  the 
colony,  1859.  He  describes  the  country  as  consisting  of  Sandstones^ 
Shales,  and  SchistSy  intersected  by  basaltic  trap-dykes,  etc. ;  in  fact 
very  similar  to  the  groat  basalt io  plateaus  and  horizontal  Sandstone 
formations  in  India,  where  the  most  celebrated  diamond  formations 
occur,  and  to  which  I  think  it  will  be  found  our  diamond-bearing 
formations  bear  a  strong  resemblance.  Mr.  Gregory,  in  describing  the 
conglomerate  in  which  the  Hopetown  diamonds  ai*e  found,  insists  on 
what  he  terms  "  an  important  distinction,"  as  being  not  a  silicious 
conglomerate,  as  those  from  Brazil,  but  as  being  sometimes  formed 
into  a  solid  conglomerate  by  the  aid  of  lime.  But  why  should  our 
diamond  conglomerates  be  necessarily  like  those  of  Brazil  ?  Why 
not  rather  like  those  of  India,  to  which,  as  I  have  stated,  our  rock 
formations,  our  vast  horizontal  sandstones,  capped  and  permeated  by 
basalt,  and  in  many  cases  our  fossils  also,  bear  so  striking  a  resem- 
blance. In  Malcolmson*s  paper  on  *'  The  Great  Basaltic  District  of 
India,  and  the  Diamond  Sandstones  and  Argillaceous  Lim^\Aii^w&^^ 
published  in  the  (Geological  Tiansaotions,  2nd  series,  \o\.  ^.,  \\^  ^k^^^ 
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describing  the  celebrated  diamond  mines  of  Banqoapilly,  page  541, 
'*  the  plains  at  the  base  of  the  table-land  of  Banquapilly  consist  of  a 
rich  black  alluvium,  containing  fragments  of  basalt,  jasper,  and 
various  minerals  found  in  the  hills,  the  rocks  are  a  fine,  compact, 
dark  blue  or  marly  black  limestone,  which  contains  much  argillaceous 
and  silicious  matter.*' — '^  On  ascending  the  hill,  the  limestone  be- 
comes more  schistose,  and  is  of  a  paler  colour,''  etc.  '^  Above 
Banquapilly  it  contains  the  diamond-breccia  described  by  Voysey,'* 
etc.,  etc.  Now,  if  Mr.  Gregory  will  carefully  read  Dr.  John  Shaw's 
account  of  the  site  of  the  diamonds  and  the  conglomerate  bed  in 
which  they  are  found,  published  in  the  GrahaviCs  Town  Journal  of 
Jan.  20,  1869,  he  will  find  it  exactly  resembles  the  diamond-breccia 
and  conglomerate  found  in  India. 

From  the  great  distance  of  the  finding  places  apart,  and  their 

Eropinquity  to  the  several  river  beds, which  all  proceed  from  the  Quath- 
kmba  or  '*  Draken's  berg"  sandstone  ranges,  I  have  little  doubt  that; 
on  careful  exploration,  the  real  source  of  the  diamond  deposits  will 
be  found  far  to  the  eastward.  SufiBcient  has  been  already  discovered 
to  justify  a  thorough  and  extensive  geological  research  into  this 
most  interesting  country ;  and  I  think,  for  the  interest  of  science 
and  the  benefit  of  this  colony,  a  scientific  examination  of  the  coontiy 
will  be  undertaken.  So  far  from  the  geological  character  of  the 
country  making  it  impossible,  I  maintain  that  it  renders  it  probable 
that  very  extensive  and  rich  diamond  deposits  will  be  discovered  on 
proper  investigation.  This,  I  trust,  the  Home  Government  will 
authorize,  as  our  colonial  exchequer  is  too  poor  to  admit  of  it.  Mr. 
Gregory  in  his  paper  (see  Geol.  Mag.,  No.  54,  p.  6BSi)  honestly  states 
his  pre-conceived  ideas  of  the  falsity  of  the  diamond  discovery  :  "  I 
had  an  idea  of  this"  (i.e.  that  the  whole  story  was  false)  "  when  I  . 
first  reached  George  Town,  then  at  Port  Elizabeth,  Graliam's  Town, 
Gradock,  Colesberg,  and  finally  on  arriving  at  Hopetown,  where  no 
further  proof  of  diamonds  could  be  obtained."  And  I  fear  we  may 
add  to  this  list  of  places — where  he  held  these  views,  London  also  1 

Mr.  Gregory  called  upon  me,  hearing  that  I  had  the  Pniel  dia- 
mond (No.  7  of  Mr.  Chalmers'  list,  which  appeared  in  the  Journal 
of  the  Society  of  Arts,  Feb.  13th,  1869) ;  but,  unfortunately,  he  did  not 
call  until  after  the  post  had  left,  although  he  arrived  in  Graham's 
Town  before,  and  I  had  already  sent  it  off  to  the  Colonial 
Secretary.  However,  I  showed  him  a  photograph  and  plaster  cast 
which  I  had  taken  of  it,  from  which  he  at  once  pronounced  an  opinion 
as  to  its  quality,  declaring  it  to  be  a  "  boart"  diamond  of  very  little 
value  ! !  In  his  paper  referred  to,  he  says  "  This  stone  (No.  7)  was 
stated  to  have  been  picked  up  by  a  Griqua  on  the  banks  of  the  Vaal 
River,  near  Pniel.  I  afterwards  found  this  was  not  true,  and  it  was 
Baid  to  be  really  found  near  Campbell,  100  miles  from  Pncil,  and  by 
a  Griqua  who  has  since  found  two  or  three  others.  So  the  locality 
at  Pniel  is  a  myth."  Now  here  Mr.  Gregory  is  evidently  confusing 
two  different  diamonds :  see  Nos.  7  and  8  in  Mr.  Chalmers'  list 
The  missionary,  Mr.  Radeloff,  was  my  authority  for  saying  it  was 
found  near  Pniel,  and  Mr.  Ghalmera  I  see  corroborates  this  state- 
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ment.  Mr.  Gregory  told  me  bis  object  was  not  to  searcb  for  dia- 
monds, but  for  nickel  and  otber  minerals  usually  found  associated 
witb  them,  and  that  he  intended  visiting  the  Namaqua  land  mines 
before  he  returned.  His  motives  and  objects,  and  those  of  his  friend 
the  diamond  merchant,  Mr.  Emmanuel,  are  now  but  too  apparent. 
Why  all  this  attempt  at  mystification,  unless  he  had  a  purpose  to 
serve? 

VL— 'Noras  ON  THE  Gbeen  Slates  and  Porphybies  of  the  Neigh- 

BOUBHOOD  OF  InQLETON. 

By  Henkt  Alletnb  Nicholson,  D.Sc,  M.B.,  F.Q.S. 

rilUiS  occurrence  of  certain  of  the  Lower  Silurian  Bocks  of  the 
X  Lake-district  beneath  the  Scar  Limestone  of  Yorkshire,  on  a 
line  between  Ingleton  and  Settle,  has  been  long  known,  and  has 
been  noticed  both  by  Professor  Phillips  (Trans.  Q^ol.  Soc.  2nd  series, 
voL  iii.  p.  1),  and  by  Professor  Sedgwick  (Quart.  Joum.  (^1.  Soc. 
voL  viii.  p.  35).  More  recently  the  rocks  in  question  have  been 
shortly  described  in  a  paper  by  Mr.  Hughes,  of  the  Geological  Survey 
(Geol.  Mag.  Vol.  IV.  p.  346).  Having  had  the  opportunity  of  visit- 
ing Ingleton  in  company  with  Professor  Harkness,  and  subsequently 
alone,  I  have  collected  the  following  brief  notes  of  the  Silurian  strata 
which  are  seen  in  that  locality,  and  which  belong  to  the  Green  Slates 
and  Porphyries  of  the  Lake-district. 

The  section  which  I  propose  to  describe  is  the  one  afforded  by  the 
Dale  Beck,  which  runs  to  the  north-west  of  Ingleborough  from 
Ghapel-le-Dale  to  Ingleton,  and  is  in  length  between  one  and  a  half 
and  two  miles.  In  the  course  of  this  stream  the  Silurian  Kocks  have 
been  exposed  by  denudation,  and  are  seen,  in  a  remarkably  clear 
section,  to  be  unconformably  overlaid  on  both  sides  of  the  valley  by 
nearly  horizontal  beds  of  Scar  Limestone.  The  section  appears  to 
be  an  ascending  one  down  the  valley,  and  the  following  is  the 
sequence  of  the  beds  exhibited. 

I.  Tlie  highest  beds  exposed  in  the  valley  are  a  series  of  ordinary, 
cleaved,  felspathic  ashes,  or  Green  Slates,  with  some  intercalated 
trappean  beds,  the  whole  striking  N.W.  and  S.E.,  and  having  a 
nearly  vertical  cleavage. 

II.  These  slates  are  succeeded  to  the  S.W.  by  a  fine-grained, 
greenish-gray  felspathic  trap,  in  parts  slightly  hornblendic  and 
micaceous.  This  trap  is  continued  nearly  as  far  as  Dale-bam,  form- 
ing opposite  this  point  a  series  of  well-marked  glaciated  bosses. 
Here  it  has  intercalated  in  it  a  band  of  slates  about  30  feet  in  thick- 
ness, and  it  assumes  a  slaty  texture  in  parts.  Above  this  slate- 
band  the  trap  in  places  becomes  highly  porphyritic,  consisting  of  a 
green  felspathic  base,  containing  numerous  crystals  of  red  felspar, 
with  masses  of  crystalline  quartz,  specks  of  hornblende,  and  flakes 
of  mica.  Its  composition,  however,  is  very  variable,  and  it  passes 
directly  into  fine-grained  tnip  on  V)otli  sides.  Blocks  apparently  of 
this  porphyritic  trap  are  found  nearly  a  mile  and  a  half  down  the 
stream ;  but  these  are  much  more  highly  quartzose  m  coi3Ci\iO«v!aQ\i, 
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and  have  a  decidedly  conglomeratic  appearance.  As  no  rocks  of  this 
kind  can  be  found  in  9itu,  it  is  impossible  to  speak  exactly  as  to  the 
natare  of  these  isolated  boulders. 

III.  After  passing  over  an  interval  of  about  one  third  of  a  mile  in 
which  there  is  no  rock -exposure,  a  great  series  of  greenish-gray 
slates  and  interbedded  felspatbic  traps  is  reached.  The  slates  retain 
their  N.W.  and  S.E.  strike,  and  have  a  nearly  vertical  cleavage,  but 
the  bedding  can  scarcely  be  made  out.  Some  of  the  traps  are  of 
considerable  thickness,  others  are  mingled  with  slaty  bands,  and  all 
are  much  intersected  by  veins  of  quartz.  Some  are  dark-gray  in 
colour,  but  they  are  mostly  of  a  light  greenish  gray.  They  are  all 
very  fine-grained,  and  are  devoid  of  distinct  crystals. 

IV.  These  are  succeeded  by  a  very  thick  band  of  ordinary  Green 
Slates,  containing  a  few  small  bands  of  trap. 

y.  A  massive  felspatbic  trap,  of  great  thickness,  and  intersected 
by  numerous  quartz-veins.  In  mineral  characters  this  is  exactly 
similar  to  those  already  described,  being  fine-grained,  greenish-gray 
in  colour,  slightly  homblendic,  containing  scattered  flakes  of  mica, 
weathering  brown,  and  effervescing  faintly  on  the  weathered  surfiacefi 
and  in  the  minute  fissures  of  the  stone. 

VI.  This  trap  is  overlaid  by  a  second  great  band  of  slates,  which 
has  been  largely  worked  on  both  sides  of  the  river.  They  form  a 
fine-grained,  greenish-grey  slate,  sometimes  micaceous,  and  having  a 
nearly  vertical  cleavage,  which  appears  to  coincide  with  the  bedding, 
as  shown  by  the  existence  of  ripple-marking  upon  many  of  the 
cleavage-planes. 

Vn.  Close  below  the  slate  quarries,  by  the  side  of  the  stream,  the 
slates  are  seen  to  be  surmounted  by  a  light-brown  granular  felspatbic 
trap  or  felstone,  gritty-looking,  and  of  small  thickness. 

Vm.  Above  this  there  comes  on  a  band  of  gray,  cleaved,  flaggy, 
and  calcareous  shales,  with  a  few  obscure  organic  remains  upon  the 
cleavage-planes,  amongst  which  are  a  species  of  Orthis  and  a  large 
Orthoceras  (probably  0.  Brongniarti)}  These  shales  are  in  parts 
nodular,  and  they  effervesce  freely  when  treated  with  acids. 

The  further  continuance  of  the  section  upwards  is  here  interrupted 
by  a  fault,  running  parallel  to  the  Craven  fault,  whereby  the  Scar- 
Limestone  is  brought  down  against  the  Silurian  Bocks. 

Correlation  with  the  Green  Slates  and  Porphyries  of  ike  Lake- 
District. — When  we  compare  the  Green  Slates  of  the  neighbour- 
hood of  Ingloton  with  those  of  the  typical  area  in  the  Lake- 
distnct,  many  points  of  resemblance  are  observable,  and  a  few 
notable  differences.  In  both  regions  the  series  of  rocks  in  question 
consists  essentially  of  alternations  of  bands  of  felspatbic  ashes,  with 
ootemporaneous  igneous  rocks,  or  traps,  the  ashes  being  usually 
cleaved,  and  being  sometimes  replaced  by  flaggy  shales  containing 
fossils.  In  the  Ingle  ton  section,  on  the  whole,  the  slates  are  mors 
lai^ly  developed  in  relation  to  the  thickness  of  the  traps,  than  is 

'  In  the  excellent  paper  by  ProfesBor  Sedewick  already  referred  to,  the  following 
foBsils  are  stated  to  occur  in  this  band  of  stiales : — StenoporaJidrosOy  Ooidf. ;  Saif* 
siim  0aUfmlaHm^  Mart. ;  OrihU  ActonicB,  Sow. 
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the  case  in  the  Lake«diatriot,  and  there  does  not  appear  to  be  a  well- 
nuurked  Beriea  of  trappean  rocks  at  the  base  of  the  group,  as  there  is 
in  many  parts  of  the  main  area.  As  regards  the  character  of  the 
BLites  themselyes,  they  are  in  many  respects  imdistingnishable  from 
those  of  the  Lake-comitiy,  but  they  are  much  finer  grained  than  the 
latter  are  as  a  role,  and  there  appears  to  be  a  total  absence  of  breccias 
and  amygdaloidal  adiies. 

The  teps  differ  more  conspionouslY  from  those  of  the  Lake-district, 
though  the  latter  would  yield  examples  in  all  respects  undistinguish- 
able.  I  may  instance  especially  the  greenish-gray  trap  which 
Dsnally  forms  the  base  of  the  Green  Slate  scries  in  the  Lake-district^ 
as  seen  at  Kdd  Beck  near  Shap,  (in  many  places  this  bed  departs 
fiom  these  diaraoters,  and  becomes  highly  homblendic).  Spetddug 
generally,  the  traps  of  the  Ingleton  section  have  a  much  greater 
sameness  than  those  of  the  Leike-district ;  they  are  finer-grained ; 
and  they  are  much  less  often  porphyritic.  They  are  likewise  much 
less  hornblendic  than  the  majority  of  the  traps  of  the  Lake-moim- 
tainSy  and  there  is  nothing  like  a  genuine  diorite  or  amygdaloid. 
Hie  presence  of  free  quartz  in  one  of  the  Ingleton  traps  is  noticeable, 
since  in  the  Lake-district  this  is  only  the  case  with  the  intrusive 
rocks,  and  does  not  occur  in  any  of  the  interbedded  felstones  with 
which  I  am  acquainted. 

The  fossiliferous  shales,  "which  complete  the  section  here,  may  be 
the  equivalent  of  the  "  Dufton  Shales  "  of  the  Lake-district,  or  thoy 
may  represent  the  Coniston  Limestone,  the  latter  view  being,  per- 
haps, the  most  probable,  since  they  eflfervesce  freely  with  acids. 

The  apparent  thickness  of  the  Green  Slates  and  Porphyries  in  the 
Ingleton  section  is  stated  by  Mr.  Hughes  to  be  about  10,000  feet, 
but  I  should  be  disposed  to  believe  with  that  obsen^er,  that  there 
must  be  a  repetition  of  some  of  the  strata  by  a  fault  or  by  a  con- 
cealed fold,  either  of  which  it  would  bo  very  difficult  to  detect 
owing  to  the  sameness  of  the  beds,  the  prevalence  of  cleavage,  and 
the  absence  or  indistinctness  of  bedding. 


The  Salt  Deposits  at  Stassfubt,  in  Pbussia. 

At  a  meeting  of  the  Chemical  Section  of  the  Glasgow  Philosophical 
Society,  held  on  January  18th,  Messrs  Bald  and  MacTear  communi- 
cated a  paper  on  the  Salt  Deposits  at  Stassfurt.  Tlie  southern  part 
of  the  North  German  basin  is  divided  by  the  Ilartz  into  two  portions, 
known  as  the  Thuringian  and  the  Magdeburg  Halbortstader  basins, 
in  which  salt  has  been  raised  for  a  lengthened  period. 

In  the  Magdeburg  basin  the  salt  rests  on  New  Bed  Sandstone ;  in 
the  Thuringian  basin  on  Muschelkalk  and  Magnesian  Limestone. 
Stassfurt  is  situated  in  the  Magdeburg  basin.  Here  and  at  Erfurt 
the  Salt  is  mined,  at  all  the  other  places  in  the  district  it  is  obtained 
by  means  of  brine  wells. 
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In  the  Prussian  mine  at  Stassfort,  Salt  was  reached  at  a  depth  of 
816  feet,  after  the  following  strata  had  been  passed  through,  namely: 

Alluvial  Soil    27  feet. 

Kew  Kcd  Sandstone  576    „ 

Gypsum,  Anhydrite,  and  Marl  213    „ 

Salt. 
At  a  bore-hole  at  Schonebeck,  some  distance  from  Stassfurt,^  the 
salt  was  1,480  feet  from  the  surface,  the  rocks  passed  through  being 

Alluvial  Soil  26  feet 

Keuper,  with  LetteiULohle  (an  impure  form  of  Brown-coal)      211    „ 

Muflchelkalk    1067    „ 

New  Red  Sandstone  1680    „ 

The  brine  contained  but  7^  per  cent,  of  common  salt 

Accounts  are  given  of  several  other  bore-holes  in  the  same  locality, 
showing  considerable  variations  in  the  depths  at  which  the  Salt  is 
reached,  but  the  most  important  and  interesting  account  relates  to  a 
shaft  sunk  at  Stassfurt,  which  reached  pure  Salt  at  a  depth  of  1,066 
feet  from  the  surface.     The  beds  penetrated  were  as  follows : — 

AUuvial  Soil    27  feet 

Sandstone,  with  some  schist  and  grey  limestone  576    „ 

Gypsum  and  Anhydrite 192    „ 

Bituminous  matter  mixed  with  Anhydrite  and  Common  Salt 21    „ 

Potash  Salts 168    „ 

Rock  Salt  (the  upper  part  mixed  to  a  considerable  extent  with 

Anhydrite)  92    „ 

At  this  depth  (1066  feet)  lateral  workings  were  commenced,  the  Salt 

being  wrought  in  a  manner  somewhat  similar  to  our  long- wall  system 

of  coal-mining. 

The  total  thickness  of  the  Salts  was  found  to  be  1,197  feet;  these 

the  authors  consider  in  detail.     The  lowest  beds  comprised  685  feet 

of  pure  Eoek  Salt,   with  thin  layers   of  Anhydrite   J-inch  thick, 

dividing  the  Salt  at  intervals  of  from  one  to  eight  inches.     Then 

comes  a  bed,  about  200  feet  thick,  composed  of 

Chloride  of  Sodium 91-20 

Anhydrite 0-66 

Polyhalite 6*33 

Hydrated  Chloride  of  Magnesium 1*61 

E[igher  up,  the  gradual  disappearance  of  the  more  insoluble  salts  is 
manifest ;  the  deposit  contains  but  2  per  cent,  of  anhydrite,  to  60  per 
cent,  of  common  salt,  and  from  17  to  20  per  cent  of  Kieserite 
(monohydrated  sulphate  of  magnesium),  used  in  the  preparation  of 
Epsom  Salts.  In  the  ui)permost  beds  the  insoluble  salts  are  entirely 
absent,  the  average  composition  being  ; — 

Camallitc  66 

Common  Salt 26 

Kieserite 16 

Hydrated  Chloride  of  Magnesium  4 

In  conclusion,  the  authors  recommend  the  Salt  mines  as  well 
worth  a  visit.  To  the  scientific  and  non-scientific  any  trouble  will  be 
amply  repaid,  for  apart  from  the  high  geological  interest  of  the 
deposits,  there  is  great  attraction  in  the  beauty  of  the  passages  and 
chambers  in  the  interior  of  the  mine,  decked  with  magnificent 
crystals  of  the  chlorides  of  sodium  and  potassium,  sparkling  and 

glisteninfr  in  the  light  of  the  lamps. — Abridged  from  the  "  Chemical 

NewB, "  February  6th  and  12ih,  1B69. 
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DE^E  V  XJil^W"S. 


I. MONOGBAFHS    PUBLISHED  BY  THE   PaIxKONTOGRAPHICAL   SoCIKTT. 

February,  1869.     Vol.  XXH.     (Issued  for  1868). 

THE  pleasant  task  again  falls  to  our  lot  to  announce  the  issue  of 
the  twenty-second  volume  of  the  publications  of  this  Society. 
We  do  so  with  more  than  usual  good-will  on  this  occasion,  because 
the  issue  of  this  volume  wipes  off  all  arrears  due  from  the  Society  to 
its  subscribers,  and  leaves  them  nearly  twelve  months  in  which  to 
produce  the  volume  due  to  its  members  for  the  current  year's  sub- 
scription. 

llie  present  fasciculus  of  Monographs  is  made  up  of : — 

1.  Supplement  to  the  Fossil  Corals,  Part  ii.,  No.  1.  Corals  from 
the  White  Chalk,  the  Upper  Greensand,  and  the  Red  Chalk  of  Hun- 
stanton, Plates  i.-ix.,  by  P.  Martin  Duncan,  M.B.  Lond.,  F.R.S., 
F.  and  Sec.  Geol.  Soc.  The  nine  plates  which  accompany  this  part 
are  by  De  Wilde.  The  genera  illustrated  and  described  by  Dr. 
Duncan  are  Caryophyllia  (3  species)  ;  Onchotrochus  (2  species) ; 
Ckdosmilia  (6  species) ;  Parasmilia  (3  species) ;  Diblasus  (1  species)  ; 
Smilotrochus  (4  species)  ;  Cyathapora  (1  species)  ;  Favta  (1  species)  ; 
ThamnastrcBa  (1  species)  ;  Cydolites  (1  species) ;  Podoserts  (2  species). 

2.  Fossil  Crustacea — Order  Merostomata,  Part  ii.  Pierygotus 
hilobusj  by  Henry  Woodward,  F.G.S.,  etc.  Tliis  includes  four 
varieties,  viz.,  tnomatus,  crassuSy  peromatusy  and  acidcns,  illustrated 
with  six  plates  by  Hollick  and  Fielding.  The  specimens  described 
in  this  part  are  all  from  Lesmahagow  in  Lanarkshire,  and  give  us 
most  complete  details  of  structure,  a  rare  occurrence  in  Silurian 
fossils. 

3.  Fossil  Brachiopoda,  Part  vii.,  No.  3,  of  the  Silurian  Brachio- 
poda,  by  Thomas  Davidson.  F.R.S.,  Plates  23-37.  Containing  Rhyn- 
chonella  (16  species)  ;  Orthis  (^2  species)  ;  Triplegia  (3  species)  ; 
Atrypa  (2  species)  ;  Cyrtia,  Eichwaldia,  PoramboniteSj  and  Stro- 
phomeiia  ;  illustrated  in  all  by  390  figures  ! 

It  affords  us  great  pleasure  to  know  that  Mr.  Davidson  is  once 
more  returned  to  England,  and  we  hope  his  health  and  strength  may 
be  spared  to  finish  this  grand  monograph,  which  is  all  his  own, 

4.  The  Liassic  and  Oolitic  Belemniiidcty  Part  iv.,  by  Professor 
Phillips,  M.A.,  LL.D.,  F.R.S.,  etc.,  Plates  21-27,  with  descriptions 
and  illustrations  of  sixteen  species.  Geologists  in  the  Oolitic  and 
Liassic  districts  will  rejoice  to  secure  tliis  work,  for  of  all  difficult 
things  to  deal  with,  in  the  way  of  determining  their  species,  the 
guards  of  Belemnites  are  the  most  so.  The  Plates  for  this  mono- 
graph continue  to  be  drawn  and  printed  in  Paris.  Those  of  B,  ellip- 
ticxLSy  B,  AaknsiSj  and  B.  giganteuSy  are  particularly  effective  and 
bold. 

5.  Professor  Owen  contributes  No.  III.  to  his  Fossil  Reptilia  from 
the  Kimmeridge  Clay,  in  wliich  he  describes  and  figures :  Palatal 
surface  of  skull  and  upper  surface  of  lower  jaw  of  FUosaurus  grandts, 
and  part  of  cranium  and  lower  jaw  of  PKosawrus  iTochauleT\u%,\iQ?Oa. 
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from  the  Eimmeridge  Clay  of  Dorset,  and  obtained  by  J.  C.  Manael, 
Esq.,  F.G.S.,  of  Longthorns,  Blandford.  Also  right-hand  paddle  of 
Fliosaurus  Portlandicus,  from  the  Oolite  of  the  Isle  of  Portland. 

6.  The  British  Pleistocene  Mammalia,  by  W.  Boyd  Dawkins, 
M.A.,  F.K.S.,  etc.,  and  W.  A.  Sanford,  F.G.S.,  Part  iii.  This  part 
contidns  plates  and  descriptions  of  limb-bones  of  Felts  BpeUBa,  and  the 
jaw  and"  occiput  of  skull  of  Felis  lynx;  this  latter  carnivore  is  new  to 
England,  and  was  obtained  by  Dr.  Ransom  from  "  Yew  Tree  Cave," 
a  fissure  in  the  Permian  Limestone  in  Picas!  ey  Yale,  Derbyshire. 
Six  plates  illustrate  this  part,  many  of  which  are  of  double  size. 

Who  would  have  believed,  fifty  years  ago,  that  such  a  yearly 
volume  could  be  issued  by  any  Society  for  such  a  small  subscription 
as  a  guinea  annually  ? 

Mr.  Wiltshire,  the  indefatigable  Honorary  Secretary,  promises  that 
the  1869  volume  shall  appear  in  the  autumn. 


n. — Physical  Atlas  foe  Schools. 

ANEW  and  Enlarged  Edition  of  the  School  Atlas  of  Physical 
Geography,  illustrating  in  a  series  of  Original  Designs  the 
Elementary  Facts  of  Geology,  Hydrography,  Meteorology,  and 
Natural  History,  has  been  prepared  by  Mr.  Alexander  Keith 
Johnston,  Geographer  in  Ordinary  to  Her  Majesty  for  Scotland, 
and  Author  of  the  Large  Physical  Atlas,  the  Eoyal  Atlas,  etc. 
(Published  by  Blackwood  and  Sons.) 

Now  that  earnest  efforts  are  being  made  to  impart  instruction  in 
all  the  various  branches  of  Natural  Science  in  our  public  schools, 
we  hail  with  pleasure  the  appearance  of  every  work  calculated  to 
help  the  teacher  in  his  task  and  to  attract  and  interest  the  pupil :  for 
without  such  aids  it  is  but  sorry  dull  work  for  both 

In  this  little  Alias  we  have  20  plates,  printed  in  colours  (each 
measuring  12  inches  by  9  inches),  and  divided  into — (1)  Illustrations 
of  Chartography  and  Climatography,  1  plate  ;  (2)  Physical  Geology, 
4  plates;  (3)  Topography,  6  plates;  (4)  Hydrography,  4  plates; 
(5)  Meteorology,  3  plates;  (6)  Natural  History,  3  plates.  These 
are  accompanied  by  42  pages  of  letter-press,  giving  a  detailed 
description  of  the  2)lates,  which  should  be  read  over  carefully  and 
mastered  by  the  teacher  privately,  that  he  may  bo  conversant  both 
with  the  maps  and  their  explanation  before  iisiug  them  in  the  schooL 

Four  of  the  plates  are  new  and  now  appear  for  the  first  time; 
these  are  : — Plate  2.  Illustrations  of  the  Action  of  Kain  and  Streams, 
and  Ice  and  Snow;  Plate  3.  Illustrations  of  Sea- Action  and  of 
Yolcanic  Action  and  Movements  of  the  Earth's  Crust ;  and  Plates 
13  and  14,  which  together  form  a  Hydrographic  Map  of  the  British 
Isles,  showing  the  Kiver-basins,  the  Eainfall  and  the  Elevation  of 
the  Land  in  Contours. 

The  author  acknowledges  the  valuable  aid  he  has  received  from 
Mr.  Archibald  Geikie,  F.R.S.,  Director  of  the  G<K>logical  Survey  of 
Scotland,  in  the  design  and  execution  of  the  geological  illustrations 
which  form  Plates  2  and  8 ;  these  will  be  found  of  great  aasistanoe 
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in  explainmg  fhe  way  in  whidi  ndn  and  streams,  ice  and  snow,  aea- 
aotion  and  volcanoa,  na^e  tended  to  modify  the  surface  of  our  eaitli» 
snd  will  aiaUe  the  scholar  more  readily  to  understand  the  cansa 
whioh  has  produced  any  local  alteration  of  a  ooast-linc,  a  valley,  or 
monntain,  and  thus  impart  a  new  zest  to  his  studies  aad  a  &esh  in- 
terest to  each  place  he  may  visit  at  home  or  abroad. 

The  maps  illustrating  the  distribution  of  plants,  animals,  and  of 
the  various  races  of  mankind,  will  be  sure  to  awaken  an  interest  in  the 
srfiolar,  and  the  teacher  will  find  the  veriest  dullard  may  be  taught 
much  that  is  useful  by  this  method  of  visual  education. 

We  hope  this  Atlas  may  find  its  way  into  every  school ;  all  Public 
Sdiools  ought  to  possess  a  copy  of  Mr.  Johnston's  large  Physical 
Atlas  of  Natural  Phenomena  in  their  library. 


HL — ^Bkfobtb  of  xhs  Buobt  School  Natural  Histobt  Socnmr  fob 
THB  Tkabs  1867  A2n>  1868  (pp.  58  and  60).  Bugby:  1868 
and  1869.    Tait  and  Sons. 

(^  A    DEMAND  for  the  introduction  of  science  into  the  modem 

XA.  system  of  education  has  increased  so  steadily  diuing  the  last 
few  years,  and  has  received  the  approval  of  so  many  men  of  the 
highest  eminence  in  every  rank  and  profession,  and  especially  of 
those  who  have  made  the  theory  and  practico  of  education  their 
study,  that  it  is  impossible  to  doubt  the  existence  of  a  general,  and 
even  a  national  desire  to  facilitate  the  acquisition  of  some  scientific 
knowledge  by  boys  at  our  public  and  other  schools." 

Such  are  the  words  of  the  opening  paragraph  of  the  Beport  of  the 
Committee  appointed  by  the  Council  of  the  British  Association  for 
the  Advancement  of  Science,  to  consider  the  best  means  for  promot- 
ing scientific  education  in  schools  (read  at  Dundee,  18G7). 

Natural  science  is  now  taught  at  Harrow  and  Bugby,  and  we 
believe  it  has  even  invaded  the  classic  shades  of  Eton. 

The  general  plan  at  Bugby  appears  to  be  that  new  boys  learn 
Botany  their  first  year.  Mechanics  their  second,  Geology  their  third, 
and  Chemistry  their  fourth.  Out  of  a  school  of  450  to  500  boys 
(says  tho  report  already  quoted)  about  1-lOth  generally  were  in  the 
natural  science  classes.     The  committee  go  on  to  say,  ''It  is  very 

desirable  that  boys  should  obtain  some  knowledge  of  Geolog}' 

Perhaps  a  larger  proportion  of  boys  are  interested  in  the  subject 
than  in  any  other ;  but  the  subject  presup|X)ses  more  knowledge  and 
experience  than  most  boys  possess,  and  their  work  has  a  tendency  to 
become  either  superficial  or  undigested  knowledge  derived  from 
books  alone.  Tho  lectures  include  the  easier  part  of  Lyell's  Prin- 
ciples, t.e.  the  causes  of  change  now  in  operation  on  the  earth ;  next, 
an  accoimt  of  tho  phenomena  observable  in  the  crust  of  the  earth, 
stratification  and  its  disturbances,  and  the  construction  of  maps  and 
sections  ;  and,  lastly,  the  history  of  the  stratified  rocks  and  of  life  on 
the  earth.  These  lectures  are  illustrated  by  a  fair  geological  collec- 
tion, which  has  been  much  increased  of  late,  and  by  a  good  collection 
of  diagrams  and  views  to  illustrate  geological  ^gihenomfiXka^^  ^.  \^\ 
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To  the  question.  Do  the  boys  really  care  ahout  Oeologyf  the 
pages  of  the  Reports  now  before  us  are  the  best  possible  answer. 
They  have  started  a  Natural  History  Society  for  themselves,  and 
with  the  patronage  and  assistance  of  two  or  three  of  the  masters 
(especially  of  Mr.  J.  M.  Wilson,  M.A.,  F.G.S.),  they  really  bid  fair 
to  set  a  good  example  to  many  local  Field-clubs  and  Natural  EUstory 
Societies  of  grown-up  men,  who,  certainly,  as  far  as  years  and  ex- 
perience go,  have  the  advantage  of  them. 

The  Society  was  founded  March  23rd,  1867.  It  held  twelve 
meetings  in  that  year,  the  average  attendance  at  which  was  twenty- 
five  and  the  largest  number  thirty-three.  In  1868,  sixteen  meetings 
were  held,  the  average  attendance  at  which  was  thirty-nine,  and  the 
largest  number  sixty-two  I  exhibiting  a  most  encouraging  state  of 
progress. 

The  papers,  necessarily,  are  somewhat  elementary  in  character. 
E.  Cleminshaw,  in  the  first  Report,  gives  a  paper  "  On  the  Natural 
History  of  the  Rugby  Lias ;"  and  A.  C.  Bruce  "  On  the  accurate 
division  of  the  local  Lias  at  Rugby  into  Zones  by  their  Fossils,  more 
especially  by  their  Ammonites."  A  list  of  loc«d  Lias  Fossils  is  also 
given.  (The  term  "  Crustacean  scales'*  ^  is  bad ;  "  Fish-scales"  would 
be  correct,  but  "  portions  of  Crustacea" — stating  whether  limbs  or 
artiouli  of  body — would  be  best).  "Collecting  Fossils,"  says  the 
writer  of  one  of  these  papers,  E.  Cleminshaw,  "  is  undoubtedly  the 
chief  incitement  to  the  study  of  geology ;"  and  there  can  be  little 
doubt  that  Rugby  will  turn  out  some  good  geologists,  from  the  oppor- 
tunity which  is  afforded  to  the  boys  to  get  good  fossils  from  the  Lias 
quarries.  We  are  glad  to  see  the  President  ever  ready,  as  is  his 
bounden  duty,  to  correct  bad  deductions  in  geology,  and  we  hope  he 
will  do  the  same  in  palroontology  and  natural  history.  The  Siphunde 
of  the  Ammonite  and  Nautilus  does  not  *'  contain  some  liquid,  which 
it  has  the  power  of  secreting,  and  which  liquid  would  make  the  shell 
heavier  in  proportion  to  its  bulk,  and  so  it  would  sink ;"  nor,  "  upon 
the  withdrawal  of  the  liquid  would  the  shell  become  specificially 
lighter  and  would  ascend."  The  SipJivncle  (as  the  writer  correctly 
states)  has  no  connection  with  the  interior  of  the  chambers  of  the 
shell,  and  its  contents,  whether  present  or  withdrawn,  would  be  quite 
inadequate  to  disturb  the  equilibrium  of  the  animal.  We  must  seek 
another  explanation  for  the  siphuncle  than  that  of  a  pneumatic 
apparatus.^ 

The  1868  report  contains  a  paper  "  On  the  Volcanoes  of  the  Lower 
Eifel  Mountains ;"  "  On  tlie  River  Gravels,"  etc.  etc.  Mr.  Wilson 
contributed  papers  during  both  years.  The  Natural  History  papers 
and  notes  exhibit  a  more  than  ordinary  share  of  ability  and  promise, 
and  they  all  denote  work  done  lovingly  and  in  right  good  earnest. 

*  Report  for  1867,  p.  65. 

■  We  would  recommend  to  Mr.  Clemmehaw'B  study  some  notes  "  On  the  Fonn, 
Growth,  and  Construction  of  Shells,"  by  the  late  Dr.  S.  P.  Woodward ;  **  Intellectual 
Observer,"  vol.  x.  p.  241,  for  Nov.  1866,  and  vol.  xi.  p.  18,  for  Feb.  1867  (especii" 
pp.  28  and  29).    A  third  article  on  the  **  Economic  Uses  of  Shells  and  their  Inha 


pp.  28  and  29).    A  third  article  on  the  **  Economic  Uses  of  Shells  and  their  inhabi- 
tants" appeared  in  the  April  number  of  the  same  year  (1867);  and  the  **  Student 
and  Intellectual  Observer    for  Juno  or  July  next  wul  probably  contain  aomo  notM 
Bpedally  on  the  sheUs  of  the  Cephalopoda. — Edix. 
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ETETDI 


GsoLOGicAL  Society  of  London. — L  March  10th,  1869. — Papers 
read  :  1.  "On  the  Origin  of  the  Northampton  Sand."  By  John  W. 
Jadd,  Esq.,  F.G.S.,  of  the  Geol(^cal  Survey  of  England. 

This  paper  was  an  attempt  to  base  on  the  study  of  a  rock,  both  in 
in  ihe  field  and  the  laboratory,  a  complete  and  consistent  theory  of 
the  conditions  of  its  original  deposition,  and  of  the  sequence  and 
causes  of  its  various  metamorphoses. 

The  Northampton  Sand  was  described  as  consisting  of  various 
strata,  usually  of  an  arenaceous  character,  which  frequently  pass, 
both  vertically  and  horizontally,  into  a  ferruginous  rock,  the  well- 
known  Northamptonshire  ore. 

The  different  features  presented  by  the  formation  in  various 
localities  were  then  indicated;  and  the  lithological,  microscopical 
and  chemical  characters  of  its  constituent  rocks  described  at  length. 

These  characters  were  shown  to  point  to  the  conclusion  that  the 
beds  were  accumulated  in  a  delta  of  one  or  more  great  rivers. 

Arguments  were  then  adduced  in  opposition  to  the  theory  of  the 
formation  of  ironstones  by  direct  deposition,  and  in  favour  of  the 
hypothesis  that  the  Northamptonshire  ore  consisteil  of  beds  of  sand 
altered  by  the  percolation  through  them  of  water  containing  carbo- 
nate of  iron. 

The  cause  of  the  re-distribution  of  the  iron  in  the  rock  was  then 
discussed,  and,  in  opposition  to  the  views  of  Mr.  Maw,  who  has 
referred  the  phenomena  in  question  to  **  segre^foiion,''  they  were  all 
shown  to  be  easily  capable  of  explanation  on  well-known  chemical 
principles,  and  to  bo  due  to  the  action  of  atmospheric  water  finding 
access  to  the  rock  by  its  joints  and  fissures. 

The  paper  concluded  with  a  sketch  of  what  was  inferred  to  be  the 
history  of  the  rock  from  its  accumulation  to  the  present  time,  and 
some  remarks  on  the  varied  and  important  eflects  of  water  when 
acting  under  difierent  conditions  on  rocks. 

Discx'ssiON. — Mr.  Maw  asrreed  on  the  whole  with  the  author  as  to  the  chemical 
chancres  which  had  takon  place  in  those  beds.  He  had  little  doubt  of  the  carbonate 
of  iron  havini?  replaced  carbonate  of  lime,  as  had  been  originally  suc^ested  by  Mr. 
Sorby,  and  of  there  having  at  one  time  been  a  much  larerer  proportion  of  protoxide 
in  the  beds.  He  did  not,  however,  think  that  the  banded  arrangement  of  the  prot- 
oxide of  iron  could  be  accounted  for  on  any  simple  chemical  theory.  He  had  found 
by  analysis  that  the  proportion  of  iron  in  the  dark  and  light  areas  of  variegated  rocks 
bore  no  direct  proportion  to  each  other.  In  some  cases  the  whole  of  the  iron  in  the 
lighter  portions  had  been  exhausted.  The  excess  of  phosphoric  acid  in  some 
pyatches  could,  he  conceived,  be  only  accounted  for  by  segregational  action.  The 
thickness  aho  of  tho  environing  band  was  always  proportional  to  the  area  enclosed, 
and  not  by  any  means  uniform  round  Mocks  of  different  sizes.  It  therefore  seemed 
to  bo  duo  to  segrei^ation  from  the  included  mass  frpm  which  a  certain  portion  of  the 
iron  had  been  withdrawn. 

Mr  D.  Forbes  objected  to  the  name  of  Northampton  Sands  as  applied  to  rocks  so 
slightly  arenaceous.  He  thought  the  phosphate  of  iron  present  might  be  principally 
due  to  the  organic  remains  in  the  original  limestone,  which  had  been  replaced  by  the 
carbonate  of  iron.    He  remarked  that  in  many  of  tliQ  blue  \xoiiB\i(X[i.Qa  *!^vi:t^  ^^a  ti^ 
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salphnr  present.  He  did  not  af^ree  with  the  author*!  views  as  to  the  oeaaatioii  of  the 
chemical  action  by  the  formation  of  the  bands  of  hydrated  peroxide  of  iron.  The 
bands,  on  the  contrary,  were  formed  one  within  the  other,  and  arranged  concentzLcally 
in  the  blocks  in  certain  cases,  and  appeared  dne  to  some  sort  of  segregation. 

Professor  Ansted  justifiod  the  application  of  the  name  of  Sands  to  these  Northamp- 
tonshire beds.  Thongh  many  pnenomena  coold  not  be  accoonted  for  by  simjue 
mechanical  and  chemical  action  as  distinct  from  what  had  been  termed  segregation, 
he  was  inclined  to  accept  Mr.  Judd*s  views  as  regarded  these  beds. 

Professor  Morris  considered  that  the  sand  was  characteristic  of  only  the  upper  i>or- 
tion  of  this  formation,  other  beds  being  more  oolitic  and  vesicular  in  character.  The 
sobjacent  strata  were  of  an  impermeable  character ;  and  this,  he  thought,  had  had 
much  to  do  with  the  formation  of  the  ironstone  bods.  Some  of  the  blue  ironstones 
eontauied  as  much  as  5.5  per  cent  of  phosphate  of  iron.  There  were  two  varieties, 
like  those  of  Rosedale,  the  -one  magnetic  and  the  other  not.  In  Lincolnshire  the 
marlstone  near  the  surface  had  been  converted  into  ironstone ;  and  this  fact  cor- 
roborated Mr.  Judd's  views. 

Professor  Maskolyne  had  observed  these  sands  some  years  affo  near  Banbury,  and 
had  noticed  that  many  of  the  hollow  nodules  of  ironstone  usually  contained  a  kernel 
of  ochre.  Besides  carbonic  acid,  he  thought  chlorine  had  played  an  important  part 
in  the  formation  of  the  ironstone.  In  some  of  the  aetitcs  he  nad  mentioned,  there  was 
a  thin  shell  of  silica.  The  core  in  the  centre  was  probably  left  by  the  dissolution  of 
the  limestone  from  the  interior.  Some  of  the  disturbance  of  the  rook  might  be  due 
to  expansion  from  chemical  causes. 

Mr.  Boberts  remarked  that  it  was  quite  possible  to  obtain  oxide  of  iron  soluble  in 
water.  Perchloride  of  iron  dissolves  oxide  of  iron ;  and  if  this  be  dialysed,  the 
errstalloid  chloride  diffuses  away,  leaving  the  oxide  of  iron  in  solution. 

Mr.  Judd,  in  reply,  remarked  that  he  regarded  these  beds  as  having  been  originally 
not  limestones,  but  sands,  which  were  converted  into  ironstones  bv  the  deposition  A 
carbonate  of  iron  within  them.  The  name  **  Sands,"  if  a  mineral  character  was  to 
give  the  name,  was  the  best  term  that  could  be  applied  to  these  beds.  He  had  seen 
nothing  in  this  ironstone  for  which  recognised  chemical  causes  would  not  account, 
and  he  therefore  objected  to  the  introduction  of  unknown  agencies  to  explain  them. 
In  nearly  all  instances  the  rich  dark  bands  were  formed  parallel  to  joint-  and 
bedding- planes.  The  phosphate  of  iron  might  have  been  removed  by  solution  from 
certain  parts,  and  the  richness  in  phosphoras  of  the  green  ore  need  not  be  due  to 
segregation.  He  thought  the  beds  referred  to  by  Professor  Maskolyne  were  probably 
the  Marlstones  rather  than  the  Northampton  Sands.  He  regarded  the  presence  of 
carbonic  acid  as  certain,  while  that  of  chlorine  was  at  the  best  doubtful,  and  he 
therefore  was  unwilling  to  call  in  its  agency. 

2.  '*  On  the  Occurrence  of  Eemains  of  Pterygotus  and  Eurypierw 
in  the  Upper  Silurian  Eocks  in  Herefordshire."  By  the  Kev.  P.  B. 
Brodie,  M.A.,  F.G.S. 

In  this  paper  the  author  described  the  occurrence  of  numerous 
specimens  of  Crustacea,  chiefly  belonging  to  the  genera  Eurypterus 
and  Pterygotus  in  beds  of  Upper  Silurian  age,  probably  the  "  passage 
beds,"  in  the  Woolhope  district  and  near  Ludlow. — Mr.  H.  Wood- 
ward said  that  he  had  examined  the  specimens  referred  to,  but  he  did 
not  think  that  they  presented  any  new  forms. 

n.  March  24th,  1869.— Papers  read:  1.  "On  the  Cretaceous 
Strata  of  England  and  the  North  of  France,  compared  with  those  of 
the  West,  South-west,  and  South  of  France,  and  the  North  of 
Africa.'*  By  Professor  Henri  Coquand,  of  Marseilles.  Communicated 
by  J.  W.  Flower,  Esq.,  F.G.S. 

In  this  paper  the  author  indicated  that  the  agreement  between  the 
Cretaceous  strata  of  England  and  the  North  of  France,  as  far  as  the 
Basin  of  Paris,  is  such  that  the  same  classification  may  be  applied 
to  the  whole,  but  that,  in  advancing  to  the  west  and  south,  new  beds 
iBAke  their  appearance.    This  is  also  the  oase  in  Algeria,  the  palid- 
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ontological  differenoes  between  the  Cretaceons  rocks  of  that  country 

and  those  of  the  Anglo-Parisian  basin  being  so  gpreat  as  to  lead  at 

first  sight  to  the  impression  that  they  belonged  to  two  different 

formations.     The  author  arrived  at  the  following  classification  and 

nomenclatare  of  the  divisions  of  the  Cretaceous  rocks,  the  palsdonto- 

logical  characters  and  geographical  range  of  which  were  described 

in  the  paper : — 

I. — Uppbb  Cretaceous. 

A.  Bed  Lacustrine  Sandstone  of  YitroUcB  (=  Ghunmnien  of  Leyxnerie). 

B.  Dordonien. 

C.  Campanien  (=  Upper  Chalk. 

D.  Santonien  (=  Superior  Lower  Chalk). 
£.  Coniacien  (Sandstone). 

II. — ^Middle  Cretaceous. 

F.  Provencien. 

G.  Momasien. 
H.  Angoamien. 

I.  Ligorian  (=  Inferior  Lower  Chalk). 

J.  Carentonien. 

K.  Gardonien. 

L.  Bhothomagien  {=^  Upper  Greensand  and  Chalk-marl). 

K.  Gaolt. 

III.— Lower  Cretaceous. 
N.  Aptien. 
1.  Upper. 

0.  Neocomien, 
P.  Valeng^en. 

Discussion. — Mr.  J.  W.  Flower  called  attention  to  the  great  discrepancy  between 
the  thickness  of  the  Cretaceous  bods  in  Franco  and  those  in  Enirland.  This  was 
principally  made  up  by  several  strata  entirely  wanting  in  England,  and  for  the 
most  part  of  a  totally  ditferent  character,  being'  either  of  freshwater  origin, 
or  else  Hippurite  limestone.  Another  great  feature  of  distinction  was  the  pre- 
sence of  coal -bearing  beds  with  numerous  layers  of  lignites.  That  these 
beds  were  of  Cretaceous  origin  was  proved  by  their  occurrence  under  undoubted 
Boeene  beds.  Among  the  fossiils  of  the  Algerian  Chalk  were  those  of  several  genera 
unknown  in  the  Cretaceous  beds  of  England. 

Dr.  Duncan  suggested  that  possibly  the  Upper  Coal-beds  might  be  the  equivalent 
of  those  of  Aix  la  Chapello.  He  doubted  whether  any  decided  synchronism  m  strata, 
spread  over  so  extensive  an  area  as  that  of  the  Cretaceous  deposits,  could  be  estab- 
lijshed  by  the  mere  occurrence  of  certain  fossils  in  them  ;  nor  could  he  attach  much 
Talne  to  supposed  specific  differences  in  shells  of  such  character  as  Ostrea,  The 
Tariations  in  condition  in  tho  sea-bottom  would  lead  to  variations  in  the  Testacea, 
and  there  were  signs  to  be  found  of  great  variations  going  on  before  tho  form 
of  Hippurites  was  developed.  ITo  regarded  Hippurites  as  a  modified  form  of  Chama 
or  Caprina,  and  thought  it  was  parasitic  on  coral  reefs  in  tho  same  way  as  its  modem 
representative.  He  accounted  for  its  presence  by  tho  great  development  of  corals  at 
that  p>erio<l  in  tho  Cretaceous  seas. 

Mr.  Ju<ld  remarked  upon  the  repeated  changes  which  had  occurred  in  the  opinions 
of  foreign  geologists  as  to  the  limits  of  the  various  "  stages  "  into  which  the  Creta- 
ceons rocks  might  bo  divided,  and  indicated  that  this  of  itself  was  equivalent  to  the 
abandonment  of  tho  principles  laid  down  by  D'Orbigny.  He  further  observed  that  in 
the  recent  changes,  even  as  evidenced  by  M.  Coquanu's  paper,  there  was  a  tendency 
to  approach  the  views  as  to  tho  classification  of  the  Cretaceous  bods  established  by 
the  late  Professor  Edward  Forbes,  and  generally  accepted  by  English  geologists. 

Professor  Morris  observed  that  tho  object  ot  tho  French  geologists  had  been  to 
remove  the  opinion  that  mere  minoralogical  characters  were  sufficient  to  distinguish 
Cretaceous  strata.  He  called  attention  to  the  existence  of  copper  and  antimony  in 
some  of  the  Ijower  Cretaceous  beds,  and  to  the  great  break  tliat  appeared  to  exist 
between  the  l/ower  and  Middle  Cretaceous  series.  Another  curious  point  was  that  in 
the  South  of  France  there  appeared  to  be  passage-beds  between  the  IJpper  Cretaceous 
and  Eocene  beds. 
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Professor  T.  Baport  Jones  remarked  on  the  analogy  between  the  passaffe  from  the 
Chalk  to  the  Eocene  Tertiaries,  as  supposed  to  be  exhibited  in  the  Sont£  of  France 
and  in  the  Nebraska  territory  of  America.  He  pointed  oat  that  the  Cretaceooa  beds 
of  France  having  been  deposited,  not  in  one  sea,  bat  in  separate  sea  areas,  they  were, 
of  coarse,  difficait  of  correlation. 

2.  "  On  the  Stracture  and  Affinities  of  Sigillarta  and  allied  genera." 
By  W.  Carruthers,  Esq.,  F.L.S.,  F.G.S. 

The  author  indicated  the  characters  of  the  medullary  rays  of  dico- 
tyledonous steins,  and  stated  that  these  stems  have  a  vascular  hori- 
zontal system  connected  with  the  axial  organs,  in  which  respect  the 
dicotyledonous  and  acrogenous  stems  agree.  The  woody  columns  of 
Stigmaria  and  Sigillaria  are  destitute  of  medullary  rays,  the  struc- 
tures previously  described  as  such  being  the  vascular  bundles  run- 
ning to  the  rootlets  and  leaves.  Hence  the  author  concluded  that 
Sigillarta  is  a  true  cryptogam,  a  position  supported  by  the  characters 
of  the  organs  of  reproduction  as  described  by  Goldenberg.  The 
paper  concluded  with  an  enumeration  of  the  forms  of  fruits  belong- 
ing to  Sigillarta  and  it«  allied  genera,  with  indications  of  the  exist- 
ing forms  to  which  they  most  nearly  approach. 

Discussion. — Professor  Morris  insisted  on  the  necessity  of  the  stadent  of  fossil 
botany  being  thoroughly  acquainted  with  modern  botany  also.  It  was  from  speci- 
mens discovered  many  years  ago  by  Mr.  Prestwich  that  the  true  nature  of  tiie 
Stigmaria  had  been  discovered,  and  he  quite  agreed  with  the  author  in  regarding 
them  as  cryptogams,  and  in  no  way  connected  with  gymnosperms.  The  abundance 
of  cryptoganiic  spores  in  coal  was  hardly  at  present  appreciated.  There  were  some 
varieties  of  coal  almost  exclusively  composed  of  such  spores. 

3.  "  On  the  British  Species  of  the  Genera  Climacograpsus,  Diplo- 
grapsuSy  DIcranograpsuSy  and  Didymograpsus.  By  H.  Alleyne  Nichol- 
son, D.Sc,  M.B.,  F.G.S. 

The  author  stated  that  all  the  genera  refeired  to  in  this  paper 
appear  to  be  exclusively  of  Lower  Silurian  age, — Climacograpsus  and 
Diplograpsus  occurring  almost  throughout  the  Lower  Silurian  series, 
whilst  the  other  two  genera  belong  chiefly  to  the  Llandeilo  series  of 
rocks,  or  to  strata  of  corresponding  position  out  of  Britain. 

The  British  species  of  the  above  genera  admitted  by  the  author 
are: — 


Climaeograpsus  terrtiusculuSt  His, 

bicomis.  Hall. 

tuberculatus,  Nich,  sp.  n, 

Diplograpsus  pristis^  His. 
mucronatus,  Hall. 

Whimidii,  EfiW. 

Harknessii,  Nich. 

confertus,  Nich. 

cometa,  Gein. 

jHilmeus,  Barr. 

acuminatuSt  Nich. 

Vfsiculo'nis^  Nich. 

-  pristiniformist  Hall. 

The  paper  included  descriptions  of  the  supposed  embryonic  states 
of  several  of  the  species. 

Discussion. — Mr.  Carruthers  observed  that  he  saw  no  reason,  from  what  Dr. 
Nicholson  said,  for  changing  his  opinion  that  Diplograpsus  vesictdosus  was  a  bad 
■pecies.  The  enlargement  of  the  axis  was  known  in  other  species  of  the  genus. 
The  notion  that  this  enlarged  axis  might  be  a  **  Grapto-gonophore  **  was  more  an- 
Jikeljr  than  any  of  Dr.  Nicholson's  former  ideas  on  this  subject.    As  to  the  anatomy 


Diplograpsus  tamarisciu,  Nich. 

pusiflus.  Hall. 

nodoms,  Harkn. 

pinnatuSy  Harkn. 

,  sp. 

Dicranoyrapsus  ramostts^  Hall. 
Didyvioffrapsus  3furchisonit  Beck. 

affiniit,  Nich.,  sp.  n. 

divaricatus,  HsIL 

anceps,  Nich. 

Jlarcidus,  Hall. 

sexiaiiSf  Hall. 
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of  Hum  OigMiwii^  it  Mut  bt  boma  m  Busd  tiuit  we  w»re  able  to  deal  only  with  the 
hmxd  parte.  He  flBtoied  at  aome  length  into  the  ehazacter  and  ■tnustoie  ol 
Oraptolitee. 

Dr.  Donean  legaided  Graptolitee  ea  being  one  of  the  moet  nnoertain  thinge  in 
natore,  to  jndge  from  the  deee  i  iptioni  pobiiahed  of  them.  Tliey  were  eometimea 
deeeribed  ^ait^  by  botanical  terms  and  partly  by  hydro«ioolQgicaL  Hie  author  had 
on^bsed  m  hia  mind  the  meaning  of  tluB  tenna  embryo  and  yoang,  and  had  more- 
oter  brooght  ne^(^1eai  diillwiltiea  mto  the  oaae  by  aaaoming  what  appeared  to  be  im- 
nonnilii  Bffi^p?*^*a 

Mr.  Hoii^iea  pointed  ont  that  the  doaUe-oeOed  form  of  Graptolitea  did  not  ooenr 
in  the  Ooniaton  Flaga  proper. 

nL  AprQ  14th,  1869.  Papen  read :— 1.  "  On  the  Goal-mineg  at 
Kaionoma,  in  the  Island  of  Yezo."  By  F.  O.  Adams,  Esq.,  Hon. 
SectBtaiy  of  Legation  in  Japan.  Oommnnicated  by  the  Secretaiy 
of  State  for  Foreign  Afiairs. 

The  writer  states  that  the  works  at  Eaianoma  have  made  con- 
siderable progress  since  they  were  reported  upon  by  Mr.  Mitford  last 
year.^  lliere  are  four  seams  of  coal,  each  about  7  feet  thick,  from 
60  to  100  feet  apart  A  tunnel  has  been  driven  through  one  of  the 
seams  for  a  distance  of  between  150  and  250  feet,  and  at  an  elevation 
of  430  feet  above  the  sea.  From  this  the  coal  obtained  is  carried 
down  to  the  shore  on  the  backs  of  men,  mules,  and  ponies.  The 
writer  adds  that  there  is  abundance  of  coal  "  of  the  cannel  de* 
scription." 

2.  "  On  a  peculiarity  of  the  Brendon-Hilla  Spathose  Ore-veins." 
By  M.  Morgans,  Esq.  Communicated  by  Warington  W.  Smyth,  Esq., 
F.R.S.,  F.G.S. 

The  author  described  the  Brendon-Hills  as  consisting  of  a  Devo- 
nian slate,  dipping  S.  by  E.  and  N.  by  W.  on  the  two  sides  of  the 
axis  of  elevation.     The  cleavage  laminas  dip  S.  by  W.  at  an  angle  of 
80^,  and  the  cleavage-strike  forms  only  a  slight  angle  with  that  of 
the  beds,  which,  however,  is  sometimes  irregular.   Veins  of  spathose 
iron-ore,  very  rich  in  manganese,  occur  in  the  slate ;  and  the  general 
dip  of  these  appear  to  coincide  with  that  of  the  cleavage-planes. 
The  veins  consist  of  thin  "  tracks  "  of  softened  clay-slate  and  quartz, 
with  larger  or  smaller  pockets  of  productive  ore.      These  metalli- 
ferous portions  do  not  descend  parallel  to  the  line  of  their  dip,  but 
slope  more  or  less,  usually  to  the  west.     The  author  stated  that  the 
veins  have  been  segregated  from  the  adjoining  clay-slate,  the  unpro- 
ductive portions  of  them  occurring  where  the  conterminous  strata 
were  not  impregnated  with  sufficient  ferruginous  matter  to  produce 
a  lode  of  iron  ore ;  the  slope  of  each  productive  part,  called  "  end- 
slant"  by  the  author,  is  determined  by  the  line  of  intersection  of 
the  plane  of  the  vein  with  the  boundaries  of  the  ferruginous  portiond 
of  the  beds. 

Discussion. — Mr.  Etheridge  tboaf^bt  that  the  groat  iron  lodes  of  thin  district  lay  in 
the  great  fanlta  which  traverse  the  country,  and  in  which  there  had  been  considerable 
downthrow  to  the  North.  In  moet  cases  in  the  Bristol  district  the  lodes  seem  to  have 
been  formed  at  the  bottom  of  the  sea  during  the  New  Bed  Sandstone  period  by  infil- 
tration of  salts  of  iron  into  the  faults. 

3.  '*0n  the  Salt  Mines  of  St.  Domingo."     By  F.  Ruschhaupt. 
Commimicated  by  Sir  H.  I.  Murchison,  Bart.,  Y.P.G.S. 

1  See  Quart  Jonni.  Gool.  Soc.  toI.  xziy.  p.  511. 
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The  author  described  the  Cerro  de  Sal,  or  Salt  Mountain  of  St 
Domingo,  which  extends  about  three  leagues  in  length,  and  consists, 
according  to  the  author,  of  rocks  '^  of  the  Bed  Sandstone  class,"  and 
where  the  chief  visible  deposits  of  salt  occur  are  principally  gypsum- 
schists,  sometimes  very  argillaceous.  The  salt  is  generally  surrounded 
by  an  ash-like  mass,  consisting  of  gypsum  and  clay.  The  author 
compared  the  gypsum  beds  with  those  of  the  Keuper.  The  beds  are 
thrown  into  a  perpendicular  position,  and  the  same  change  is  ob- 
servable fur  miles  in  the  Savanas.  An  immense  body  of  salt,  250- 
800  feet  broad,  is  exposed  upon  the  north  side  of  the  mountain. 
The  salt  is  very  white  and  pure,  and  might  easily  be  conveyed  to  the 
port  of  Barahona,  about  eighteen  miles  distant. 

DiRCUSSioN. — Sir  B.  I.  Murchison  had  boon  at  a  loss  to  anderstand  how  raoh  bedi 
of  salt  coald  coexist  with  shells  of  recent  species  in  St.  Domingo.  The  qaestion 
seemed,  however,  to  have  been  solved  by  the  geological  survey  of  many  of  the  West 
Indian  islands,  which  had  determined  that  all  these  deposits  were  of  Miocene  age. 
In  the  majority  of  the  islands  there  were  no  rocks  so  old  as  the  Cretaceons,  and  lie 
therefore  suspected  that  there  was  an  error  on  the  part  of  the  author  in  r^^arding 
the  beds  of  St.  Domingo  as  belonging  to  the  Trias. 

Prof.  Ramsay  thougnt  it  was  more  remarkable  that  any  salt-deposits  of  the  New 
Bed  Sandstone  should  exist  than  that  there  should  be  so  many  of  Miocene  age. 
There  was  not  much  probability  of  great  salt-deposits  of  more  recent  date,  as  there 
had  hardly  been  sufficient  time  for  their  formation,  though  in  the  Great  Salt  Lake 
and  elsewhere  such  deposits  were  now  forming.  The  reason  why  such  old  deposits  of 
salts  had  been  preserved  appeared  to  be  that  Uie  salt  had  been  hermetically  sealed 
up  in  impermeable  marl  as  soon  as  the  part  of  tlie  salt  which  lay  near  the  outcrop  of 
the  beds  had  been  dissolved  away. 

Mr.  Etheridge  was  satisfied  that  the  shells  from  St.  Domingo  which  came  with  the 
salt  are  of  Miocene  age.  In  other  West  India  islands  gypsum  of  Miocene  age 
occurred,  and  psoudomorphs  of  salt.  He  recommended  Mr.  Sawkins*s  work  on  the 
Geology  of  the  West  Indies  to  the  attention  of  geologists. 

4.  "  A  description  of  the  '  Broads'  of  East  Norfolk,  showing  their 
orip^n,  position,  and  formation  in  the  Valleys  of  the  Rivers  Bare, 
Yare,  and  Waveney."     By  R.  B.  Grantham,  Esq.  C.E.,  F.G.S. 

Tlie  author  described  the  j^eneral  characters  of  the  '*  Broads,"  or 
shallow  lakes  of  East  Norfolk,  and  indicated  their  connection  with 
the  river  valleys.  He  regarded  them  as  the  last  traces  of  great 
estuaries,  now  cut  off  from  the  influence  of  the  sea  by  upheaval. 

DiscossiON. — Mr.  J.  Gwyn  Jeffreys  suggested  a  zoological  as  well  as  a  geological 
examination  of  these  lakes.  If  of  marine  oric^n,  possibly  some  marine  forms  might 
be  found  still  existing  in  them,  as  had  been  discovered  to  be  the  case  in  some  of  the 
lakes  of  Sweden. 

Mr.  Searles  Wood,  Jun.,  agreed  that  these  broads  were  of  later  date  than  the  ex- 
cavation of  the  valleys.  He  cited  Mr  Prestwich's  account  of  the  boring  at  Yarmonth, 
which  showed  a  large  amount  of  silting  up  of  the  valley. 

Mr.  Prestwich  inquired  whether  the  amount  of  silt  at  the  bottom  of  these  broads 
had  been  ascertained,  and  whether  any  estuarine  shells  had  been  found  in  the  beds 
at  the  bottom. 

'  Professor  Ramsay  suggested  tha  tthe  broads  might  be  relics  of  the  old  ralleys  of 
the  time  when  the  Thames  and  other  rivers  of  the  cast  of  England  united  with  the 
Rhine  and  other  continental  rivers  to  flow  into  the  Northern  Ocean. 

5.  "  On  a  peculiar  instance  of  Intraglacial  Erosion  near  Norwich." 
By  Searles  Wuod,  Jun.,  Esq.,  F.G.S.,  and  F.  W.  flarmer,  Esq. 

The  authors  described  the  general  structure  of  the  valley  of  the 
Tare,  near  Norwich,  in  which  the  fundamental  Chalk-rock  is  covered 
by  the  following  drift-beds  : — 1,  the  Chillesford  sand  and  clay ;  2, 
j^ebbly  sands  and  pebble-beds ;  3,  the  equivalent  of  the  contorted 
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Drift  of  Cramer;  ^  the  Middk  Glacial  Mid ;  and6,tlieBoiilder-Glay, 
The  Tallej  is  hollowed  oat  in  these  beds.  Sewer-ahafta  aimk  in  the 
bottom  of  the  valley  near  Norwich  have  shown  the  existence  of  an 
abrupt  hole  or  narrow  trough  in  the  Chalk,  haTing  one  of  its  sidea 
apparently  almost  perpendicnlar.  This  is  filled  np  in  part  by  a  de- 
posit of  dark  blue  day,  full  of  Chalk-debris,  exactly  resemblmg  the 
Boulder-clay  at  a  distance  from  Norwich,  but  quite  different  in  cha- 
racter  from  that  occurring  in  the  vicinity  (No.  5) ;  and  this  is  over- 
lain in  part  by  a  bed  of  the  Middle  Glacial  sand  (No.  4),  and  in  part 
by  a  Post-glacial  gravel.  The  authors  believed  that  this  peculiar 
hole  or  trough  was  excavated  by  glacial  action  alter  the  deposition 
of  the  bed  Na  8,  and  that  it  belongs  to  the  earliest  part  of  the 
Middle  Glacial  period.  At  Somerley ton  Brick-kiln,  near  Lowestoft» 
a  perfectly  similar  bed  occurs  between  the  drift  and  sand  (Nos.  S 
and  4). 

DncDMiOH.— The  Pnodent  inqntred  whetker  the  perpendiouUr  waU  of  duA 
thown  in  the  Metioa  could  be  doe  to  the  mctioQ  of  a  glaoier,  u  nqppoied  by  tha 
anthor. 

Mr.  Preetwieli  log^ested  that  the  depreanon  formed  m  the  dialk  in  other  dirtmfti 
bj  ofaemical  aeticm  mi^t  poenbly  throw  Bome  light  on  the  eaae. 

Mr.  Evane  thought  it  ooinble  there  might  have  been  a  vall^  originating  in  a 
lanra  fiipare,  and  partly  filled  np  with  reoo^tracted  glacial  depoaiti.  ^ 

Prof.  Bammy  was  inclined  to  accept  the  tolotion  offered  oy  Mr.  Precfewieh,  and 
ooold  not  tee  any  tracea  of  the  action  of  a  glacier. 

Mr.  Etheridge  thought  the  phenomena  might  be  aooonnted  for  by  a  fault. 

Mr.  Hughes  pointed  out  that  the  clay-bed  waa  totally  different  firom  any  of  the 
beds  supposed  to  have  been  let  down. 

Mr.  Dearies  Wood.  Jun.,  in  reply,  relied  on  the  difference  in  character  of  this  bed 
to  prore  that  the  case  was  not  tne  result  either  of  a  fault  or  of  beds  being  let  down 
into  a  pothole.  He  had  made  a  mistake  in  using  the  word  **  glacier  "  instead  of 
••  iceberg." 

6.  "  On  the  Lignite  Mines  of  Podnemuovo,  near  Volterra."  By 
E.  J.  Bcor,  Esq.,  F.G.S. 

The  author  states  that  the  deposit  of  Lignite  at  PodnemnovOy 
near  Voltaire,  is  of  lacustrine  origin,  and  consists  of  two  parallel 
strata  of  compact  coal  about  2  J  metres  (=8  feet  4  in.)  in  thickness, 
separated  by  a  thin  stratum  of  marl,  with  marsh-shells.  The  lower 
ooal-bed  lies  on  a  bed  of  marl  with  marsh-shells,  and  the  upper  bed 
is  covered  by  a  marine  formation  belonging  to  the  Upper  Miocene. 
The  lignite  comes  to  the  surface  near  the  Alberese,  where  it  extends 
for  a  considerable  distance.  Some  shifts  occur  bringing  the  upper 
bed  down  nearly  to  the  level  of  the  lower  one  ;  the  inclination  of  the 
bed  diminishes  gradually,  and  the  intervening  stratum  of  marl  de- 
creases in  thickness,  and  probably  at  last  thins  out  altogether.  The 
coal  in  the  upper  bed  is  better  than  that  in  the  lower  one.  The 
author  remarks  that  this  lignite  deposit  differs  from  those  of  the 
neighbouring  valleys  in  being  purely  of  marsh  origin,  while  they  are 
Estuarine. 

Edinbuboh  Geological  Soctett. — I.  Seventh  meeting,  March  4th. 
Archibald  Geikie,  Esq.,  F.R.S.,  President  in  the  chair. 

Death  of  Lady  Murchison.—  The  President  referred  to  the  recent 
death  of  Lady  Murchison,  an  event  which  coidd  not  pass  unnoticed 
by  students  of  geology  in  Scotland.    Sketching  \)tiqQl^  «iOTXi!b  ol  Vi^ 
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early  journeys  made  by  her  husband  and  herself  in  this  oonntry, 
France,  Germany,  Switzerland,  and  Italy,  he  dwelt  upon  the  great 
influenoe  which  she  had  exercised  upon  Sir  Roderick  Murohison  in 
leading  him  into  the  paths  of  science,  and  encouraging  him  by  her 
assistance.  It  was  she  who  induced  him  to  forsake  the  ordinary 
amusements  of  a  retired  cavalry  officer,  and  devote  himself  to  that 
branch  of  science  in  which  he  has  so  distinguished  himself.  For 
many  years,  and  while  her  strength  enabled  her,  she  was  his  fre- 
quent companion  by  seashore,  mountain,  and  glen,  aiding  him  in  his 
observations,  and  making  for  him  those  remarkable  geological  sketches 
of  landscape  for  which  the  "  Silurian  System**  and  "  Siluria"  are  so 
well  known  to  Scottish  geologists.  It  was  of  interest  to  remember 
that  many  of  the  fossils  from  which  the  true  age  of  the  Secondary 
rocks  of  Sutherland  and  the  Western  Isles  was  made  out  were  col- 
lected by  her.  Throughout  her  long  life  she  maintained  a  warm 
interest  in  all  that  related  to  the  progress  of  science,  and  in  all  that 
might  promote  the  happiness  of  those  by  whom  science  is  cultivated. 
To  Sir  Roderick  Murchison  himself  this  Society,  like  all  other  geo- 
logists in  this  country,  owed  a  debt  of  gratitude  for  the  unequalled 
contributions  which  he  had  made  to  Scottish  geology ;  but  they  were 
likewise  indebted  to  him  for  acts  of  kindness  which  he  had  shown 
to  the  Society.  It  seemed  but  fitting,  therefore,  that  the  recent 
melancholy  event  should  not  pass  away  without  some  expression  of 
sympathy  with  him,  and  of  regret  at  the  loss  of  one  who,  both  by 
her  own  exertions  and  through  the  labours  of  her  husband,  has  been 
so  intimately  associated  with  the  history  of  geology  in  Scotland. 

The  following  papers  were  then  read  : — 1.  **  On  the  Silurian  Beds 
of  the  Pentland  Hills.**  Part  2.  By  John  Henderson  and  D.  J. 
Brown. 

The  first  part  of  this  elaborate  paper  was  read  before  the  Society 
in  Session  1866-67,  and  appears  in  the  Transactions  for  that  year. 
The  authors  gave  a  brief  resumi  of  the  first  portion  of  their  joint 
paper.  They  stated  that  both  the  Wenlock  and  Ludlow  formations 
were  represented  in  the  district  of  the  Pentland  Hills  near  the  North 
Esk  Reservoir.  They  described  the  beds  as  they  occur  in  succession 
in  the  North  Esk,  noticing,  in  passing,  their  characteristic  fossils. 
They  showed  that  the  uppermfct  vertical  bods  in  this  section,  sup- 
posed to  be  of  "  Lower  Old  Red  Sandstone"  age  by  the  Greological 
Survey,  and  to  be  of  a  very  local  nature,  extended  from  the  North 
Esk  to  the  Lynn  Water,  a  distance  of  two  miles  in  the  direct  line  of 
strike  ;  and  that  the  beds  in  the  Lynn  Water,  termed  Grey  wacke  by 
Maclaren,  and  coloured  Silurian  on  the  Geological  Survey*s  Map,  do 
in  reality  overlie  these  supposed  Lower  Old  Red  Sandstone  beds  of 
the  Geological  Survey.  They  then  proceeded  to  describe  the  upper- 
most beds  in  the  Lynn  Water,  the  lower  of  which,  from  their  fossil 
contents,  they  identified  as  a  continuation  of  the  uppermost  fossili- 
ferous  beds  in  the  North  Esk  section.  Above  these  fossUiferous  beds 
in  the  Lynn  Water,  they  were  able  to  trace  the  Old  Red  Sandstone 
throughout  its  whole  extent,  overlain  by  vortical  shales  of  appar- 
ehdy  the  same  nature  as  those  of  the  North  Esk  described  by  Mac- 


Bdinbrnyh  Oeoloffieal  Soeiety.  239 

laieh  88  Gheywaoke.  Befeienoe  was  made  to  Madaren's  ''Geologj 
of  Fife  and  the  Lothians,*'  in  whioh  the  author  shows  that  these 
rocks  differ  little  in  Uthologioal  character  throughout  the  Esk  and 
Lynn  Water  sections.  Messrs.  Henderson  and  Brown  held  that  the 
whole  of  the  vertical  beds  in  the  North  Esk  and  Lynn  Water  sec- 
tions formed  one  unbroken  series.  From  the  &ct  that  tiiey  had 
found  Ludlow  fi)ssils  in  the  strata  at  the  base  of  the  supposed  **  Old 
Bed"  beds,  and  none  of  them  exclusively  passage-bed  forms,  they 
were  of  opinion  that  all  the  vertical  beds  seen  in  the  Pentland  HilJs 
belong  to  the  Silurian  formation. 

2.  "The  Fifeshire  Gold  Divings  of  1852  and  their  Lessons."  By 
W.  Lauder  Lindsay,  M.D.,  F.B.S.E. — ^Dr.  Lindsay  first  gave  an 
account  of  the  various  gold-manias  in  Scotland,  etc,  particularly  that 
of  West  Lomond  Hill,  which  lasted  a  month  (in  May,  1852),  and 
was  visited  by  probably  6000  gold-seekers.  Here  the  subsianoe 
obtained  was  iron  pyrites  from  the  Carboniferous  limestone.  The 
author  considers  such  mistakes  cannot  again  occur,  so  many  persons 
having  visited  true  gold-producing  quartz-reefs  and  auriferous  drifts 
in  Australia  and  elsewhere.  He  had  satisfied  himself  that  Suther- 
landshire  was  a  true  auriferous  region. 

8.  "  Preliminary  Beport  on  the  Sutherlandshire  Gk>ld."  By 
the  same  author.  Dr.  Lindsay  having  carefully  compared  the 
character  of  a  sample  of  gold  found  at  Kildonan,  Sutherlandshire, 
obtained  through  Mr.  P.G.Wilson,  of  Inverness,  with  samples  from  New 
Zealand,  Nova  Scotia,  Leadhills,  Scotland,  concludes  that  the  Kil- 
donan  gold  is  of  high  average  quality.  The  amount  in  which  it 
occurs  has  not  yet  been  satisfactorily  proved.  Specimens  of  the 
Kildonan  gold  were  exhibited.  G.  A.  P. 

n.  The  eighth  meeting  took  place  on  the  18th  March — George 
Lyon,  Esq.,  in  the  chair.  The  following  papers  were  read: — 1. 
'*  Notes  on  the  Geology  of  Derwentwater,  in  Cumberland."  By 
Henry  Alleyne  Nichol^n,  D.Sc,  M.B.,  F.G.S. 

The  author  commenced  by  pointing  out  that  the  hills  on  the  western 
side  of  the  lake  were  very  different  in  external  features  from  those  of 
the  eastern  side  ;  the  former  being  pointed  and  comparatively  smooth, 
whilst  the  latter  were  extremely  irregular,  rough,  and  broken.  The 
cause  of  this  difference  had  remained  unnoticed  until  the  author  (in 
November  1868),  found  that  the  western  side  of  the  lake  was  formed 
almost  entirely  of  the  Skiddaw  Slates,  which  extended  up  to  the 
mouth  of  Borrowdale  ;  whereas  the  eastern  side  was  composed  of  the 
igneous  series  of  the  Green  Slates  and  Porphyries.  The  proper  line 
of  junction  between  the  Skiddaw  Slates  and  Green  Slates  was  at  Kes- 
wick, this  line  was  continued  for  a  short  distance  on  the  western  side 
of  the  lake,  the  Skiddaw  Slates  being  then  repeated  by  a  great  E.N.E. 
and  W.S.W.  fault.  (See  Geol.  Mag.,  Vol.  VI.,  p.  105),  On  the 
eastern  side  of  the  lake,  however,  this  did  not  occur,  and  the  trap  of 
the  Castle  Head,  near  Keswick,  was  conformably  succeeded  by  a 
mass  of  breccia  corresponding  to  the  great  slate  band  at  the  mouth  of 
Borrowdale.    There  was  thus  a  difference  of  moiQ  \!l;iaji  Vvio  tcc\^^ 
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from  north  to  sonth  between  the  position  of  this  well-marked  hori- 
zon near  Keswick  and  its  situation  in  Borrowdale ;  the  dififerenoe 
being  caused  by  the  above-mentioned  fault.  The  author  likewise 
adduced  reasons  for  the  belief  that  the  absence  of  this  fault  on  the 
eastern  side  of  the  lake  was  due  to  the  presence  of  a  second  fault 
having  a  north  and  south  direction,  and  running  along  the  eastern 
shore  of  the  lake.  As  regards  the  origin  of  the  depression  in  which 
Derwentwater  is  situated,  the  author  held  that  it  is  to  be  ascribed  to 
the  ordinary  denuding  agents,  but  especially  to  glacial  action.  At  the 
same  time  he  could  not  doubt  but  that  the  faults  which  he  had  shown 
to  exist  had  powerfully  co-operated  in  the  production  of  the  valley. 
He  did  not  suppose  that  faults  caused  open  fissures,  which  were  sub- 
sequently widened  into  valleys ;  and  he  was  not  aware  that  any  one 
held  this  view.  On  the  contrary,  it  was  simply  held  that  faults 
might  constitute  lines  of  weakness  along  which  denuding  agencies 
would  meet  with  less  resistance  than  elsewhere ;  this  being  partly 
due  to  the  inevitable  breakage  and  disturbance  of  the  rocks  near  the 
line  of  fracture,  and  partly  to  the  fact  that  rocks  of  unequal  hardness 
were  often  opposed  to  one  another  for  a  great  distance  in  consequence 
of  the  displacement.  This  latter  cause  was  specially  manifest  in  the 
case  of  Derwentwater — one  side  of  which  was  composed  of  the  com- 
paratively yielding  Skiddaw  Slates,  and  the  other  of  the  igneous 
series  of  the  Green  Slates  and  Porphyries.  And  there  were  unmis- 
takable proofs  that  this  was  due  to  faulting,  and  was  not  caused  by 
the  want  of  conformability,  which  the  author  had  recently  shown  to 
exist  between  the  two  formations  in  question. 

2.  "  On  the  Carboniferous  Limestone  Strata  at  Southemess,  Kirk- 
cudbrightshire," by  William  Jolly,  II.M.,  Inspector  of  Schools. 
Illustrated  by  specimens  of  the  fossils  thero  found. 

After  referring  to  the  great  beauty  of  the  road  between  Dumfries 
and  Southemess,  the  author  described  the  Granite,  Carboniferous, 
and  Silurian  rocks,  along  the  Arbigland  shore  near  that  cape.  At 
Southemess  occurs  an  isolated  triangular  patch  of  the  Carboniferous 
strata,  part  of  a  belt  of  the  same,  stretching  from  the  head  waters  of 
the  Liddel  to  the  mouth  of  the  Nith.  The  rocks  here  belong  to  the 
Carboniferous  limestone  series  between  the  true  Coal-measures  and 
the  Calciferous  Sandstones,  and  exhibit  some  remarkable  phenomena. 
Granite,  Silurian,  Carboniferous  sandstone,  shale,  limestone,  ironstone, 
coal,  and  trap,  are  seen  in  the  courseof  a  short  walk  along  the  shore ;  the 
great  variety  of  strike  ninning  in  the  shortest  distance  to  every  point 
of  the  compass,  and  showing  strange  examples  of  curved  stratification. 
Great  change  in  the  dip  of  the  rocks  from  horizontal  to  beyond  perpen- 
dicular ;  numberless  and  striking  "  troubles,"  slips,  dykes,  and  fold- 
ings ;  all  exhibited  as  in  a  seaside  museum  ready  for  the  student. 
Fossil  coraLs  may  be  collected,  and  whole  beds  of  corals  seen,  with 
their  dome-shaped  masses  in  natural  position  as  they  lived  in  the 
Carboniferous  sea.  Ripple-marks,  worm-castings,  annelide-borings, 
and  footprints  are  also  well  shown  on  the  exposed  surfaces.  A  list 
of  the  fossUs  found  was  given.  Other  geological  phenomena  were 
alBo  referred  to,  as  sea-action  in  the  formation  of  caves,  stacks,  and 
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poii  Olaoial  iArU^  and  reoent  deposits.  The  shore  is  lemsrkaUe, 
also,  botanically,  plants  being  fonnd  there  rare  or  unknown  in  other 
parts  of  Scotland,  of  which  a  list  was  given  by  the  anther.  Alto- 
gether, the  Arbigland  shore  seems  worthy  the  attention  of  the  geo- 
logist^  botanist^  antiquarian,  and  tourist  G.  A.  P. 

NoBwioH  GsoLOGiOAii  SooiBTT. — The  monthly  meeting  of  this 
Society  was  held  on  March  4th.  The  Bey.  J.  Gunn,  F.G.S., 
President,  in  the  chair. 

A  tooth  of  MoBOtavunu  in  a  flint,  found  by  Mr.  J.  E.  Taylor,  was 
exhibited  by  the  Honorary  Secretary. 

The  President  stated  that  some  of  the  bones  found  on  the  site  of 
the  King's  Lynn  Dock  were  those  of  a  large  wader,  most  probably 
a  Crane.  Professor  Newton  considered  that  the  largest  tibial  bone 
probably  belonged  to  the  large  extinct  Crane,  figured  and  described 
by  M.  Milne  Edwards. 

Mr.  F.  W.  Harmer  communicated  a  paper  ''  On  the  so-called  Crsg 
of  Belaugh  and  Weyboume."  The  auUior  said  it  was  generally 
held  by  geologists  that  the  Norwich  Crag  was  the  Fluvio-marine,  or 
estuarine  equivalent  of  the  upper  part  of  the  Bed  Crag  which  oc- 
cupied the  country  ia  Essex  and  the  South  of  Sufifolk,  the  head  of 
the  estuaiy  which  thus  opened  out  to  the  Bed  Crag  Sea  being  some- 
w^here  near  Norwich,  and  was  separated  from  the  Norwich  Crag  by 
a  ridge  of  Coralline  Crag,  an  instance  having  been  found  of  the  beds 
in  contact.  Between  the  head  of  the  estuary  at  Norwich  and  the 
Bed  Crag  district,  several  exposures  of  the  Fluvio-marine  crag 
occurred,  as  for  instance  in  the  neighbourhood  of  Hales  worth  and 
at  Alborough,  near  which  place  it  was  stopped  by  the  Comlline 
Crag.  The  land  subsiding  to  a  greater  extent,  the  estuary  became 
an  arm  of  the  sea,  and  the  water  then  extended  as  far  as,  or  perhaps 
beyond,  Horstead,  because  the  Crag  that  occurred  there  contained 
Fluvio-marine  shells.  Tlie  Chillesford  Crag  and  Clay  seem  to  have 
overlapped  the  Norwich  Crag.  Above  them  come  a  series  of  beds 
which  Mr.  Searles  Wood,  Jun.,  and  the  author,  termed  the  pebble 
beds,  which  are  in  some  places  fossiliferous.  These  pebble  bods 
seem  to  have  eroded,  and  occasionally  destroyed  the  Chillesford 
Clay.  In  some  places  near  Norwich  they  are  from  40  to  50  feet 
thick. 

A  careful  examination  of  the  Crag  in  the  Bare  Yalley,  exposed  at 
Horstead,  Coltishall,  and  Burgh,  has  led  Mr.  Searles  V.  Wood,  Sen., 
to  the  conclusion  that  we  have  in  that  deposit  a  more  Fluvio-marine 
form  of  the  Chillesford  Shell-bed,  which  is  now  generally  held  to 
include,  besides  the  deposits  of  that  place,  the  Crags  of  Aldeby,  of 
Easton  Clifif,  and  the  Upper  Bed  at  Thorpe  and  Bramerton;  the 
depression  which  introduced  the  ChiUesford  beds,  and  covered  the 
Norwich  or  Fluvio-marine  Crag  at  Thorpe  and  Bramerton  with  a 
deposit  containing  exclusively  marine  shells,  having  thus  carried  the 
h^id  of  this  ancient  estuary  further  north — ^from  Norwich  to  near 
Aylsham. 

More  than  twelve  months  ago,  Mr.  Gunn  called  the  autkox'^  ^^n- 
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tion  to  the  section  at  Belaugh  ^mentioned  by  Mr.  Samuel  Woodward 
in  his  ''G^logy  of  Norfolk"),  a  mile  distant  from  Horstead  and 
Coltishall ;  and  since  then,  having  foond  that  it  presented  sndi  a 
different  aspect,  palssontologically,  to  the  Norwich  and  Chillesford 
Crags,  and  such  a  resemblance  to  that  of  Weyboume,  which  extends 
along  the  base  of  the  cliffs  near  Cromer,  Mr.  Wood,  sen.,  has  sifted 
a  large  quantity  of  material  obtained  from  Belaugh,  and  the  result 
proves  it  to  belong  to  the  newer  deposit ;  and,  with  this  conclusion, 
the  stratigraphical  evidence  seems  completely  to  concur. 

Mr.  S.  V.  Wood,  Jun.,  has  for  some  years  maintained  that  the  Crag 
at  Weyboume  (full  of  Tellina  solidula)  had  no  identity  with  the 
Norwich  Crag.  As  this  bed  is  often  referred  to  by  geologists  as 
identical  with  the  Norwich  Crag,  the  author  felt  it  important  that  the 
matter  should  be  thoroughly  investigated,  and,  the  cause  of  con- 
fusion to  all,  and  of  error  to  one  side  or  the  other,  removed. 

The  shells  obtained  from  Belaugh  and  Weyboume,  and  identified 
by  Mr.  S.  V.  Wood,  Sen.,  are  as  follows : — 


M^a  armaria. 
Saxieava  r%igo»a. 
Fholas  crispata, 
Corhula  nueUui. 
Scalaria  Grcmlandiem, 
Purpura  eritpata, 
Littorina  Kttorta. 
Littorina  rudit, 
Natica  catena. 


Mytilua  edulia, 

Tellina  solidula  (or  Balthiea), 

Tellina  lata  (or  calearea). 

Tellina  obliqua, 

Donax  anatinue. 

Oifprina  Jalandiea. 

Serobicularia  piperata. 

Leda  limatula, 

Cardium  edule. 

Cardium  Oramlandicum.  I     Natica  helicoides, 

Macta  ovata.  Finna   (probablj  peetinata),    and 

Mya  iruncata.  Balanua. 

To  these  have  since  been  added  : — 

Nueula  CobboldicB. 
Attarte  borealis. 
Attarte  eompreeea. 
Tellina prcftenuia  (very  rare). 
Lveina  borealis. 


Anomia  striata, 
Anatina  phaseolina, 
Fusus  striatus  and 

Trophon  antiquum^  both  dextral   tnd 
smistral  Tarieties. 


The  important  peculiarity  of  this  fauna  is  the  profusion,  both  at 
Belaugh  and  Weyboume,  of  the  Tellina  solidula^  which  does  not 
exist  either  in  the  Norwich  or  Chillesford  Crag.  This  shell,  which 
is  now  extremely  common  on  our  coasts,  and  in  the  higher  latitudes 
throughout  the  whole  Northern  Hemisphere,  literally  swarms  in  these 
beds,  as  it  always  does  wherever  it  is  found ;  a  handful  of  shells 
gathered  at  random  cither  on  Yarmouth  beach,  or  in  the  Weyboume 
or  Belaugh  bed,  consisting  principally  of  it.  It  is  also  found 
throughout  the  whole  Glacial  Series,  being  common  to  the  Till,  the 
contorted  drift,  the  middle  Glacial  sands,  and  the  upper  Glacial 
deposits  at  Bridlington.  It  also  occurs  in  the  Post-glacial  deposits  of 
the  Nar  Valley  and  of  Kelsea  HQl,  in  Yorkshire.  Its  first  occurrence 
seems  to  mark  a  well-defined  geological  horizon,  and  it  is  that  which 
Mr.  Wood  has  adopted,  as  dividing  the  Glacial  series  from  the  Crag ; 
the  lower  Glacial  beginning  with  the  Belaugh  and  Weyboume  beds. 

All  the  rest  of  the  shells  found  (with  the  exception  of  a  univalve, 

not  yet  identified.)  are  forms  occurring  in  the  Crag,  but  they  consist 

principally  of  the  more  boreal  forms  of  the  Crag  MoUusoa,  some 
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Indy  aitriio  diellB  oooarring  in  great  piofarion,  no  instance  eziating 
eleewbeie  in  the  Crag  aeries  of  snoh  a  profusion  olAstarte  horealis  as 
oconrs  at  the  base  of  the  Belangh  deposit,  which  is  literally  paved 
with  these  shells. 

Stnitigraphically  also  these  beds  differ  from  those  at  Horstead, 
Goltishall,  and  Bargh.  The  strata  resting  on  the  Chalk  at  those 
places  are  as  follows,  in  descending  order : — 

(D.)  Bed  sand  with  pebbles.  (C.)  Laminated  micaoeons  sands 
and  clays  (the  Chillesford  Clay).  (B.)  Fine  whitish  quartzose  sands. 
(A.)  Chalk. 

The  shells  at  Horstead,  Coltishall,  and  Burgh  are  found  in  the 
bed  (B)  within  a  few  feet  of  the  Ch^  overlaid  by  the  Chillesford 
Clay  (C). 

At  Belangh,  on  the  contrary,  the  bed  which  contains  the  Tdlina 
BoUdnla  is  not  in  these  white  sands,  but  in  the  red  pebble  beds  (D), 
which  at  Horstead,  Coltishall,  and  Burgh  overlie  the  Chillesfoid 
day ;  and  the  shell-bed  is  from  10  to  15  feet  distant  from  the  surface 
of  Uie  Chalk,  as  determined  by  Mr.  Gunn  and  the  author,  by  sinking 
a  hole  down  to  the  latter.  These  pebbly  sands,  which  are  a  wide- 
spread deposit,  appear,  at  this  place,  to  have  eroded  the  Chillesford 
Clay,  and  completely  destroyed  it  Mr.  Wood  and  the  author  con- 
sider the  thin  irregular  band  of  clay,  at  the  base  of  the  shell-bed 
at  Belangh,  has  been  derived  from  the  destruction  of  the  Chillesford 
Clay  hard  by,  during  the  formation  of  the  slight  trough  in  which  the 
Belangh  sands  repose ;  but  although  they  think  that  this  clay  band  does 
not  represent  any  portion  of  the  Chillesford  Clay  in  st/u,  they  feel  no 
doubt  that  the  shells  at  this  place  are  in  the  bed  (D),  and  not  in  the 
bed  (B).  At  Wey bourne  the  pebbly  sands  which  contain  the  shells, 
and  the  base  of  which  is  called  Crag,  rest  directly  on  the  Chalk. 

When  sinking  to  the  Chalk  at  Belaugh,  a  shell-bed  (considerably 
lower  than  those  exposed  in  the  section  in  which  the  Tellina  solidtda 
occurs)  was  met  with.  This  bed  rested  upon  the  thin  clay-band 
before  mentioned,  and  in  it  but  very  few  specimens  of  TeUina 
solidula  and  Litto^ina  Uttorea  (so  profuse  in  the  upper  part)  could  be 
detected,  but  it  was  almost  exclusively  composed  of  Astarte  horealis 
in  a  continuous  layer,  with  occasional  valves  of  Astarte  compressa 
and  Cyprina  lalandica,  the  shells  forming  a  complete  pavement  to 
the  fossiliferous  pebbly  gravels,  and  with  the  thin  clay-band 
separating  them  from  the  bed  (B). 

The  position  of  the  Belaugh  deposit  relatively  to  the  Cliillesford 
Clay  seen  in  section  at  norstead  and  Coltishall,  a  mile  on  the  west, 
and  again  at  Hoveton,  near  Wroxham  Bridge,  a  mile  on  the  east  side  of 
it,  appears  to  be  that  it  occupies  a  shallow  trough  excavated  between 
the  two  places. 

The  excavation  of  this  trough  appears  to  have  entirely  removed 
the  Chillesford  Clay  at  Belaugh,  so  as  to  leave  the  shelly  deposit  of 
that  place  resting  upon  the  white  sands  which  contain  the  Chilles- 
ford shell-bed  (a  bed  which  is  extremely  inconstant  so  far  as  the 
presence  of  fossils  is  concerned,  although  the  sand  itself  is  always 
constant),  and  the  thin  band  of  clay  down  to  which  Mx.  Y\^^t  ^^3%^ 
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and  whioh  Messrs.  Onnn  and  Harmer  found  in  sinking  to  the  Chalk. 
Tliis  band  of  clay,  which  forms  the  base  of  the  Belaugh  bed  proper 
(t.e.  of  the  trough  thus  excavated),  was  seen  on  a  subsequent  exca- 
vation, made  by  the  Messrs.  Wood  and  the  author,  to  rest  with  an 
irregular  line  upon  the  white  sands  forming  the  bed  (B). 

The  only  doubt  felt  by  Mr.  Wood  and  himself  in  oonnexion  with 
the  beds  of  the  Crag  series  in  Norfolk  is,  whether  or  not  the  pebbly 
sands  of  Belaugh  and  Weybounie  are  identical  with  the  pebbly 
sands  and  pebble  beds  which  overlie  the  Chillesford  Clay  in  the 
neighbourhood  of  Norwich,  of  Loddon,  of  Halesworth,  and  of 
Beccles,  or  whether  they  do  not  form  a  still  later  deposit  The 
identity  of  the  pebbly  sands  containing  Tellina  soUdtda  at  Belaugh^ 
with  the  similar  sands  which  form  the  so-called  Crag  of  Weyboume, 
is  sufficiently  clear,  not  only  on  palajontological,  but  also  on  physical 
evidence,  as  they  may  be  traced  from  Belaugh  up  the  valley  of  the 
Bure,  some  distance  above  Aylsham,  and  though  they  disappear 
under  the  contorted  drift  (the  upper  part  of  that  valley  not  cutting 
down  sufficiently  to  reach  them),  they  re-appear  beneath  the  Till  all 
along  the  base  of  the  Cromer  coast-section.  This  series  of  pebble 
beds,  however,  contains  a  number  of  quartz  and  quartzite  pebbles, 
which  do  not  seem  to  be  present,  at  least  in  any  quantity,  in  the 
beds  vhich  rest  on  the  Chillesford  Clay  further  south ;  moreover,  the 
fossiliferous  pebble-bed  at  Ditchingliam,  near  Bungay,  which,  by  its 
position,  seems  to  belong  to  the  latter  beds,  has  not  yet  yielded  the 
characteristic  shell,  Tellina  soUdula  :  so  that  for  the  present  they  do 
not  express  any  oi)inion  on  the  identity  of  the  pebble-lKjds  in  these 
two  areas.  He  mentioned,  however,  that  like  the  Belaugh  bed 
between  Wroxham  Bridge  and  Horstead,  the  pebble-beds  around 
Halesworth  have  in  many  parts  destroyed  the  Chillesford  Clay  lying 
up  against  it,  and  resting  on  the  Crag  sands  beneath.  Where  this 
is  the  case  the  pebble-beds  are  usually  of  great  thickness  (thirty  feet 
and  more),  and  beached  up  in  the  continuous  slope  of  oblique 
bedding,  that  results  from  material  being  thrown  subaerially  into 
the  angle  of  repose. 

Since  writing  the  above,  several  more  sections  have  been  met 
with,  in  which  the  Tellina  aolidula  shell -bed  occurs.  One  pointed 
out  by  Mr.  Gunn,  between  Belaugh  and  Collishall,  one  at  Wroxham, 
and  another  at  Rackheath.  There  is,  probably,  an  exposure  of  it 
at  Crostwick,  though  the  author  had  not  been  able  to  find  it,  as 
there  is  in  the  Museum  a  specimen  of  this  shell  said  to  have  been 
found  at  that  place. 

After  some  remarks  from  Mr.  John  E.  Taylor,  tlie  Honorary 
Secretary,  on  the  geographical  range  of  Aatarie  and  Tellina ;  and 
from  Mr.  Bayfield  on  the  Iron-pan  of  Norfolk  ;  the  President  said, 
the  most  important  feature  of  Mr.  Harmer's  paper  was  that  it  con- 
troverted a  statement  made  by  Sir  Charles  Lyell,  in  his  **  Antiquity 
of  Man,"  in  which  work,  at  p.  213,  he  represented  the  Norwich  Crag 
extending  and  rising  above  the  Chalk  in  the  direction  of  Wey- 
boume, whereas  Mr.  Searles  Wood  and  Mr.  Harmer  had  proved  that 
this  is  quite  erroneous,   that  if   ever  the  Norwich  Crag  existed 
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tlierey  it  had  been  denuded  and  xeplaoed  bj  a  more  recent  bed  con- 
taining TiSOiimk  MiUdfda  (or  BaUkica),  which  had  never  yet  been  fonnd 
below  the  Ghillesford  Clay.  They  had  a  most  perfect  section  along 
the  coast  The  same  beds  do  not  appear  in  iJl  places,  but  their 
order  is  neyer  inverted.  He  (Mr.  Gunn)  concurred  with  Mr. 
Banner  that  the  Ghillesford  Clay  had  been  very  much  eroded  in 
places,  and  much  disturbed,  particularly  at  Belaugh.  It  had  been 
confounded  with  the  banded  laminated  clay,  whidi  was  very  per- 
sistent, and  formed  a  good  horizon  in  relation  to  the  Forest  Bed  and 
other  deposits.  The  best  section  was  to  be  seen  at  Aldeby,  where 
they  had,  immediately  above  the  Upper  Norwich  Crag,  these  banded 
laminated  days ;  then  a  bed  of  sand,  some  few  inches  thick,  support- 
ing the  brown  Chillesford  Clays.  He  believed  this  matter  was  veiy 
important,  for  in  the  laminated  clays  they  had  occasionally  the  same 
shells  as  in  the  Upper  Norwich  Crag ;  whereas,  in  the  pure  brown 
Chillesford  Clay,  none  had  been  found,  and  only  the  bones  of  a  whale. 
Hiis  was  important  as  indicating  the  increasing  depth  of  the  waters, 
and  proved  the  arctic  character  of  the  beds. 

Mr.  Harmer,  in  replying,  remarked  that  ho  had  fonnd  the  presence 
of  mica  to  be  an  almost  invariable  criterion  of  the  Chillesford  day. 

The  President  then  read  a  brief  paper  in  reference  to  the  state- 
ment made  by  sailors,  etc.,  that  the  ruined  church  of  Shipden  was 
to  be  seen  about  half  a  mile  out  at  sea  off  Cromer,  or  its  foiindations, 
still  standing  in  situ.  The  absurdity  of  the  idea  docs  not  strike  one, 
imless  it  is  borne  in  mind  that  the  cliffs  rose  to  a  higher  eminence 
than  the  present  (nearly  200  feet),  and  that,  therefore,  it  is  quite  im- 
possible that  the  foundations  of  the  Church  can  be  standing  at  four 
fathoms  depth  beneath  the  level  of  the  water.  That  fragments  and 
laige  detached  masses  of  walls  are  to  be  seen,  in  clear  wat^r,  can 
scarcely  be  questioned,  and  Mr.  Gunn  had  frequently  seen  masses  of 
masonry,  at  low  water,  near  the  Cromer  Jetty  roUeil  down  from  the 
height  at  which  the  buildings  stood  upon  the  surface  of  the  land. 
The  President  then  referred  to  the  Old  Cromer  Lighthouse,  or  Beacon, 
which  disappeared  in  a  landslip  in  I8G0.  Tlie  building  was  60  feet 
in  height,  and  of  considerable  circumference,  but  after  searching 
amongst  the  dihris  of  the  landslip,  and  along  the  shore,  there  was  not 
a  vestigo  of  it  to  be  seen.  It  was  the  opinion  of  residents  on  the 
spot  that  it  fell  perpendicularly  down,  and  was  engulphed  in  the  slip 
below.  At  the  present  time  the  debris  is  nearly  washed  away  to  the 
site  of  the  Beacon,  and,  consequently,  its  remains,  at  least,  ought  to 
be  detected  at  the  foot  of  the  cliff.  The  hardness  of  the  beach  for- 
bids the  idea  that  it  could  have  buried  itself  beneath  its  leveL 


SUPPLEMENTABY   NoTE   TO   PeOP.  OwEN'S   PaPEB   ON 

Strophodus  medius  (pp.  193-6). 

By  the  courtesy  of  Messrs.  A.  and  C.  Black,  of  Edinburgh,  we  are 
enabled  to  add  a  figure  of  the  lower  jaw  and  teeth  of  Cestracion 
Fhilippi,  *  the  Port  Jackson  Shark,'  ^  (half  natural  size) ;  the  recent 
type  referred  to  in  Prof.  Owen's  paper  as  elucidating  the  characters 
of  the  dentition  of  Strophodus. 

>  Copy  of  Cut  41,  p.  127  of  "  Oiren's  Paheontology,**  1^1^  %iA  e^Wii. 
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The  block  nnfortnnately  arrived  too  late  for  insertioii  in  ita  proper 
plaoe  in  the  article. — Edit. 
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GEOLOGICAL  MOTES  ON  NORTH  AM  PTONSmEE,  Ac. 
8iK, — I  am  glad  to  see  that  Professor  Uoms.  in  his  recent 
Paper  on  tho  Oolilea  of  the  Midland  CouDties  in  the  March  numbor  of 
the  Oeolooical  Maoazine,  has  confirmed  an  opinion  I  long  ago  main- 
tained, that  some  of  the  beds  which  he  describes  in  Lincolnshire  and 
Korthamptonshiro  belong  rather  to  the  Inferior  than  the  Qreat  Oolite, 
to  which  they  have  been  hitherto  referred  by  the  Geological  SuTTOyore, 
and  with  whom,  if  I  remember  right,  Mr.  Morris  then  agreed.  He 
seems  to  have  furgottca,  or  probably  was  not  aware,  that  I  had  written 
a  short  paper  on  the  geology  of  the  neighbourhood  of  Grantham,  for 
the  Cotswold  Ciub,  in  1850,  since  printed  in  their  Proceedings;  and 
a  short  notice  on  the  Inferior  Oolite  in  parts  of  North  Hants,  in  the 
Annals  of  Natural  History  in  1857.  In  theso  I  stated,  in  effect,  that, 
after  a  careful  e^tamination  of  the  sections,  and  comparison  of  the 
fossils  with  those  of  the  Cotswold  area,  with  which  I  was  familiar,'  I 
had  arrived  at  the  coDclusion  that  certain  strata,  immediately  overlying 
the  Lias  to  which  ho  refers  should  bo  more  properly  assigned  to  the 
Inferior  Oolite,  and  I  added  that  they  required  a  further  and  closer 
exunination.  I  have  visited  most  of  the  looalitieB  in  Ltnoohuhin, 
^of  tbeGMil.  8o«.,  l&W.vol.'n.Vl.l  mdlSai. 
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Gloaoestenhire,  and  l^orthaniptoiiBliire  mentioned  in  his  interesting 
paper,  and  I  obtained  many  of  the  foasils  given  in  his  list  Several  of 
theee  from  the  neighbourhood  of  Grantham  I  sent,  at  the  time,  to  my 
friend  Dr.  Lycett,  and  he  stated  that  although  the  greater  number 
were  new  to  him  yet  the  rest  were  species  decidedly  belonging  to  the 
Inferior  Oolite ;  and  Mr.  Sharp,  with  whom,  on  a  future  occasion,  I 
examined  the  neighbourhood  of  Northampton,  and  who  is  thoroughly 
conversant  with  the  geology  of  the  district,  agreed  with  me  in  classing 
the  ferruginous  Oolite  overlying  the  Lias  with  the  Inferior  Oolite. 
Amongst  other  fossils  obtained  there  of  a  decidedly  Inferior  Oolite 
facies  I  found  a  specimen  of  PygMter  iemimleatus  which  has  not  yet 
been  recorded  higher  than  that  fonnation,  and  is  common  enough  in 
the  peagrit  and  pisolite  near  Cheltenham.  Mr.  Morris  gives  it  in  his 
list  of  fossils  near  Northampton,  as  well  as  Hyhoelypui  agarieifarwut. 
If  these  were  not  considered  sufficient  to  prove  the  position  of  the 
rock  in  which  they  occur,  the  other  shells  I  obtained  associated 
with  them,  and  a  still  larger  number  named  by  Mr.  Morris,  are  decisive 
upon  the  point,  as  far  as  paUsontological  evidence  goes.  As  there  is  also 
a  clear  ascending  section  from  the  Lias  to  the  Great  Oolite,  the  inter- 
Tening  strata  may,  therefore,  be  more  reasonably  placed  with  the  In- 
ferior Oolite,  although  there  are  certain  lithological  differences  and  a 
large  increase  of  ferruginous  matter  in  the  Midland  district,  when  com- 
pared with  the  same  formation  in  Gloacestershire.  It  is  not  a  matter 
of  much  consequence,  but  I  think  it  due  to  myself  to  stato  that,  atlcr 
a  careful  comparison  of  the  sections  and  fossils  of  the  outer  escarpments 
of  the  Cotswolds  with  those  of  Lincolnshire,  and  Northamptonshire,  I 
had  held  from  the  first,  since  the  year  1850,  that  a  certain  portion 
of  the  Oolites  of  the  Midland  Counties  belonged  to  the  Inferior  Oolite, 
with  which  they  will  now  probably  be  again  and  finally  classed. 

P.  £.  BUODIB. 
YlCARAOB,   EOWINOTON,  "WARWICK. 

March  17,  1869  

ELEPHA8  MERIDIONALIS  IN  THE  NORWICH  CRAG. 

Sir, — ^I  was  surprised  on  again  seeing  Mr.  Roper's  collection  at 
Lowestoff,  to  find  that  it  did  not  contain  one  single  specimen  of  an 
elephant's  tooth,  and  that  all  the  Mammalian  remains  were  from, 
as  he  described  it,  the  Coprolite  bed  beneath  the  Coralline  Crag,  and 
none  at  all  from  the  lied  Crag.  The  collection  had  been  removed 
from  West  Tofts,  near  Brandon,  where  I  had  seen  it  five  years  ago ; 
but  there  was  no  ground  to  suppose  any  specimen  had  been  lost,  for 
Mr.  Roper  showed  me  a  MS.,  in  which  ho  had  carefully  figured  all 
the  mammals,  with  a  coloured  section  of  the  strata  at  Sutton.  The 
lowest  of  these  was  the  bed  from  which  he  had  taken  an  old  shed 
tooth  of  a  Mastodon,  and  three  fragmentary  portions  of  others,  to- 
gether with  the  basal  part  of  a  deer's  horn,  and  a  beautiful  and  per- 
fect molar  of  a  pig.  Above  this  was  the  Coralline  Crag,  and  Uien 
the  Red  Crag,  from  which,^ho  said,  he  had  obtained  no  Mammalian 
remains  whatever. 

I  am  very  sorry  to  have  misled  Mr.  Fisher  by  my  having  con- 
founded, as  it  appears,  I  must  have  done,  this  tooth  oi  o^  ^&sj&V^\i^ 
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in  which  the  mammillaB  are  worn  down,  with  one  of  the  THephu 
meridionalis ;  at  the  same  time  I  am  glad  to  have  been  the  means  of 
calling  attention  to  this  singular  coincidence  with  the  discovery  made 
by  Mr.  Prestwich,  of  similar  mammalian  remains  in  the  stone-bed 
beneath  the  CoralliDe  Crag  at  Sutton. 

As  Mr.  Lankester  wishes  "  to  see  a  list  of  mammalian  remains,  in 
addition  to  the  Mastodon  teeth  found  in  Mr.  Gunn*B  stone-bed,"  in 
part  performance — and  because  I  cannot,  after  what  has  passed,  expect 
him  to  receive  my  account — I  will  send  to  the  Geological  Society's 
rooms  for  his  inspection  an  old  shed  tooth  of  the  K  meridionalis^ 
which  I  obtained  last  Monday,  when  in  company  with  Sir  0.  Lyell 
and  Mr.  Leonard  Lyell  at  the  Horstead  marl-pit,  from  the  stony 
bed.  Besides  this,  I  had  obtained  previously  three  fine  specimens  of 
molars  of  the  E.  meridionalis  from  the  Horstead  and  Coltishall  pits, 
from  the  same  bed,  and  another  not  referable  to  any  recognised  species 
of  elephant,  and  three  basal  portions  of  the  horns  of  deer  (not  de- 
scribed), and  no  other  mammalian  remains,  except  the  Mastodon. 

With  reference  to  this  stone-bod,  I  beg  to  be  allowed  to  add  some 
observations  which  I  have  made.  It  appears  to  lie  upon  an  old  land 
surface  of  the  Chalk,  which  dips  on  an  average  29  feet  in  the  mile. 
This  land  surface  seems  to  have  been  subaerial,  in  part  at  least 
during  the  successive  deposits  of  the  Tertiary  beds,  until  it  was  en- 
tirely submerged  in  the  Glacial  period ;  and  the  animals,  which  lived 
upon  it  were  entombed  in  or  beneath  the  stony-bed.  It  is  a  well 
ascertained  fact  that  the  remains  of  the  Mastodon  are  found  immedi- 
ately upon  the  Chalk  or  in  the  disturbed  chalk-rubble,  while  those  of 
the  elephant  and  deer  are  found  among  the  stones  derived  from  the 
disintegrated  Chalk.  It  appears  to  me,  therefore,  that  this  stony -bed 
admits  of  sub-division,  and  that  a  long  period  of  time  may  have  in- 
tervened between  the  deposition  of  the  Mastodon  and  Elephant 
remains,  and  that  no  evidence  is  afforded  of  the  co-existence  of  these 
two  proboscideans  in  this  locality. 

Upon  this  stone-bed,  on  the  land  going  down,  or  the  water 
rising,  whiehevor  it  might  be,  the  fluvio-marine  Crag  was  deposited, 
which  is,  according  to  my  experience,  nearly  non-mammaliferous ; 
and  on  this  ground  I  ventured  to  suggest  that  the  stone-bed  and  the 
fluvio-marine  Crag,  which  have  hitherto  been  considered  one,  and 
named  by  Mr.  Charles  worth  Mam  malife  reus  Crag,  should  be  sepfiur- 
ated.  It  is  difficult  to  make  the  above  clear  without  the  aid  of  a 
diagram,  and  I  propose  to  submit  one,  together  with  fuller  details 
relative  to  the  order  of  succession  of  these  and  the  associated  beds, 
to  the  Geological  Society. 

I  have  to  thank  Mr.  Fisher  for  the  answer  he  has  given  relative  to 

the  gravel  on  the  south  bank  at  Lopham  ford.     It  is  a  matter  of 

opinion  as  to  whether  it  is  middle-drift  gravel  or  valley  gravel.     I 

visited  the  spot  with  Mr.  Prestwich  and  Mr.  Flower,  and  they  both 

remarked  that  the  gravel  bore  a  striking  resemblance  to  that  of  St 

Acheul.  John  Gunk. 

Irstsad  Regtobt,  bt  Nobwich. 
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AOB  OF  THE  BOCKS  OF  ALASKA  TEBRITORT. 

Sib, — ^Mr.  Dall  appears  to  me,  in  the  extract  of  a  letter  of  his,  pub- 
lished in  your  last  namber,  to  base  his  determination  of  the  Alaska 
beds  npon  a  species  of  PlaianuB  foand  near  Topanica,  which  he  con- 
considers  to  be  undoubtedly  Miocene.  I  fear  this  cannot  be  accepted 
as  settling  the  question,  seeing  that  Professor  Heer  has  described  a 
species  of  this  genus  (P.  Aewherr^afui),  from  Nebraska,  found  in  strata 
which  he  originally  considered  to  be  Miocene,  but  which  Prof.  New- 
berry has  lately  shown  from  the  moUuscan  remains  to  be  Cretaceous. 
Some  additional  evidence  must  be  found  before  the  age  of  these  beds 
can  be  definitively  fixed.  The  remarkable  peraistence  of  some 
of  the  generic  forms  of  America  from  the  Secondary  down  to  the 
existing  flora,  as  lately  expounded  by  ProfesMor  Newberry,  is  a  fact 
of  great  importance,  especially  when  contrasted  with  the  changes 
which  have  taken  place  in  the  Secondary  and  subsequent  floras  of 
Europe.  W.  Cab&uthsbs. 

THE  OLDEST  BRITISH  BELEMNITE. 

SiB, — ^The  interesting  notice  by  Mr.  Tate,  of  his  "  little  old  ** 
Belemnite  from  the  Lower  Lias  beds,  which  yield  Ammonites  an^^ 
hUu8,  may  be  a  fit  occasion  for  entreating  the  renewed  attention  of 
Palaeontologists  to  the  importance  of  this  kind  of  research,  unpro- 
mising though  it  be,  for  the  origin  of  the  "  geno."  My  friend,  Mr. 
C.  Moore,  besides  placing  at  my  disposal  his  whole  collection  of 
Belemnites,  has  sent  me,  among  other  rarities,  a  very  small  conical 
specimen  from  beds  immediately  above  those  which  yield  Ostrea  Uas- 
aica.  This  may  be  the  young  of  the  short  conical  form  to  which  I 
have  given  the  name  of  Belemnites  calcar  (Monograph  of  Belemid- 
tidoB,  pi.  11,  fig.  4).  The  fossil  descril)ed  by  Mr.  Tate  must  certainly 
bo  distinguished  from  every  variety  of  Belemnites  clavatns;  regarded 
as  a  young  individual,  it  may  with  some  confidence  be  thought  likely 
to  prove  to  l>e  closely  allied  to  B.  pencillatus,  which  is  by  no 
means  always  deprived  of  lateral  furrows,  and  is,  in  fact,  a  variable 
species  (Monograph  of  BelemnitidcB,  pi.  1.,  fig.  2,  p.  3o).  I  possess 
specimens  of  /A  acutus  and  /y.  pencillatiis,  from  the  Lower  Lias  of 
Antrim.  Belemnites  dorsalis,  ot  the  Yorkshire  Upper  Lias,  is  cer- 
tainly quite  distinct.  John  Phillips. 

OxyoRD,  April  4,  1869.         

THE  OLDEST  BRITISFI  BELEMNITE. 

Sib, — Mr.  Tate's  "oldest  British  Belemnite,"  described  in  the 
April  number  of  the  Geological  Magazine,  will  have  to  yield  the 
palm  to  an  older  one,  which  I  found  some  years  ago  in  the  Insect 
beds  (Ammonites  planorhis  zone  of  some  geologists)  at  Binton,  in 
Warwickshire.  My  friend  Professor  Phillips  supposed  that  no 
Belemnites  were  known  so  low  down,  and  I  at  once  forwarded  the 
specimen  to  him,  and  it  is  still  in  his  possession.  Unfortunately  it 
is  a  mere  fragment,  consisting  only  of  the  phragmocone  or  chambered 
part  of  the  shell,  without  the  attached  guard  or  sheath.  The  cham- 
bers, though  crushed,  from  their  size,  indicate  o^  tol&x^\^  \ds^ 
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Belemnite,  but  the  species,  I  presume,  cannot  be  determined.     Hub 

is  the  only  specimen  I  have  ever  discovered  or  heard  of  in  this 

division  of  the  Lower  Lias,  and  the  genus  appears  to  be  very  rare. 

P.  B.  Bhodie,  M.A.,  F.G.S. 
YiCABAOB,  RowmoTON,  Warwick. 
AprU  16,  1869. 


CHARLES  iEMILIUS  OLDHAM,  B.A. 

Indian  geology  has  sustained  a  great  loss  by  the  death  of 
one  of  its  most  ardent  labourers,  Mr.  Charles  uEmilius  Oldham, 
yoimgost  son  of  the  lato  lliomas  Oldham,  Esq.,  of  Dublin, 
and  brother  of  Dr.  T.  Oldham,  Superintendent  of  the  Geological 
Survey  of  India,  which  lately  took  place  at  Wellington  Road,  Dublin. 
The  deceased  entered  Dublin  Univei'sity  in  1846,  where,  having 
passed  a  very  distinguished  undergraduate  course,  and  obtaining  a 
classical  sizarship  and  scholarship,  he  took  the  degree  of  B.A.  as 
senior  moderator  and  gold  medallist  in  Ethics  and  Logic  in  1852. 
He  afterwards  entered  the  School  of  Mines,  Jermyn  Street,  London ; 
and  on  the  completion  of  his  studies  there,  was  appointed  in  1856  on 
thei!*taff  of  the  Geological  Survey  of  India.  For  several  years  past 
he  acted  as  Deputy  Superintendent  of  the  Survey  of  the  Madras  Pre- 
sidency ;  and  during  the  last  two  years  held  the  lectureship  of  Geo- 
logy to  the  Engineering  College  of  Madras.  Ho  married  in  1863, 
Evelyn,  second  daughter  of  Professor  W.  King,  of  the  Queen's  Uni- 
versities in  Ireland.  In  the  middle  of  last  December,  he  returned 
home  on  leave  of  absence,  in  the  enjoyment,  to  all  appearance,  of 
perfect  health.  Two  months  subsequent  to  his  arrival,  symptoms  of 
approaching  illness  manifested  then)selve8 ;  and  shortly  after  he  be- 
came affected  with  blood-poison,  consequent  on  the  breaking  off  and 
decomposition  of  a  Guinea- worm  that  had  penetrated  one  of  his  legs 
while  on  duty.  Passing  through  various  phases,  his  illness,  of  a 
most  painful  character,  terminated  fatally  on  the  30th  of  March,  in 
severe  congestion  and  inflammation  of  the  lungs.  He  died  in  the 
38th  year  of  his  age.  His  name  wiU  ever  be  associated  with  the 
early  progress  of  tlie  Geological  Survey  of  Southern  India,  as  it  is 
honourably  connected,  like  those  of  his  colleagues,  with  the  discovery 
in  the  Madras  Presidency  of  the  quartzite  implements  that  have  at- 
tracted so  much  attention  of  late.  Gifted  with  a  most  amiable  dis- 
position and  talents  of  a  high  order,  being  in  the  prime  of  life,  and 
having  just  entered  on  the  necessaiy  leisure  by  which,  for  the  first 
time,  he  became  enabled  to  communicate  his  knowledge  of  Indian 
geology  to  the  scientific  public,  and  leaving  a  widow,  with  one  son, 
to  mourn  her  irreparable  loss,  under  such  circumstances,  the  sudden 
and  unexpected  death  of  Mr.  Oldham  has  spread  intense  grief 
among  a  wide  circle  of  friends. 
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On  Eucladia,^  a  Nbw  Gbntjs  of   Opeiuridje,   pbom  the  Uppkr 

SiLURiAK,  Dudley. 

By  HsmiT  Woodwakd,  F.G.S.,  F.Z.S.,  etc.,  of  the  Geological  Department,  Britiah 

Museum. 

(PLATE    VIII.) 

THE  beautiful  fossil  Star-fish,  which  forms  the  subject  of  this 
paper,  and  is  represented  of  the  natural  size  upon  the  accom- 
panying Plate  VIII.,  is  from  the  cabinet  of  Mr.  Henry  Johnson,  of 
Dudley,  the  Honorary  Secretary  of  the  South  Staflbrdshire  and  East 
Worcestershire  Institute  of  Mining  Engineers.  It  was  obtained 
some  years  since  in  the  shale  between  the  Wenlcck  and  Aymestry 
Limestones  (probably  Lower  Ludlow  shale),  at  Sedgley,  near  Dudley. 

The  specimen  exhibits  the  ventral  surface  of  the  body  of  the 
animal,  surrounded  by  five  bifurcating  amis,  each  furnished  with 
five  pairs  of  stout  pinnae,  the  first  pair  springing  from  near  the 
commencement  of  the  arm  and  being  inserted  close  to  the  border  of 
the  petal-shaped  pentagonal  (oral)  plate  (Plate  VIII.,  Fig.  1  a.,  c.) ; 
each  pair  of  pinna)  increasing  in  size  in  proportion  as  it  recedes 
from  the  central  disk,  the  pair  nearest  the  mouth  being  the  smallest. 

The  arms  and  pinnae  are  nearly  round  in  section,  and  taper  gently 
towards  their  extremities  ;  the  surface  ot  both  is  everywhere  covered 
with  minute  imbricated  plates,  the  projecting  points  of  which  give 
it  an  extremely  scabrous  appearance  (See  Fig.  la  and  Id).  On  care- 
fully removing  a  portion  of  one  of  the  arms  at  the  part  marked  z, 
the  same  rugose  surface  was  exposed;  the  arm  at  this  point  had  been 
compressed,  apparently  before  it  had  become  mineralized ;  other 
arms,  as  those  for  instimce  at  the  point  Wj  displaying,  where  broken 
off,  a  nearly  round  section. 

The  pinnae,  which  diverge  obliquely  outwards  on  either  side  from 
the  point  of  their  attachment  to  the  arms,  curve  downwards  at  their 
extremities  and  are  lost  in  the  matrix  upon  which  the  specimen  rests, 
nor  can  the  arms  themselves  bo  traced  quite  to  their  extremities,  the 
points  being  either  buried  in  the  matrix  or  broken  off.  One  arm, 
originally  springing  from  the  point  marked  x,  is  only  indicated  by  a 

^  From  cv  beautiful,  icXjiZos  branch. 
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fragment  of  its  base  and  one  of  its  first  pair  of  pinnse.  On  care- 
fully examining  the  sides  of  the  arms,  where  exposed,  a  few  bases 
of  broken  off  spines  can  be  detected,  indicating  probably  that  the 
arms  were  originally  spinous  along  their  borders. 

At  the  point  m.  Fig.  1  a.,  the  madreporiform  tubercle  can  be  dis- 
tinctly seen  in  situ,  occupying  the  same  relative  position  in  the  fossil 
which  it  does  in  all  the  living  species  of  Ophiurid<B. 

The  centre  of  the  body  of  the  animal  is  marked  by  a  rosette  com- 
posed of  five  pairs  of  plates,  forming  a  pentagonal  figure,  each  pair 
being  anchylosed  together,  and  forming  at  the  outer  margin  a  rounded 
lobe — like  the  petal  of  a  flower.  Between  each  of  these  is  inserted 
the  base  of  one  of  the  five  arms  articulated  and  united  to  the  pen- 
tagonal plates  by  a  pair  of  styliform  processes  given  off  from  the 
external  margin  of  each  lobe  (see  8,  Fig.  1  a). 

The  body  appears  to  have  been  discoidal,  and  was  probably  of 
considerable  thickness,  but  the  hard  stony  matrix  precludes  the 
possibility  of  ascertaining  its  extent.  We  are  able,  nevertheless, 
to  perceive  between  the  arms  several  of  the  pentagonal  and  hexagonal 
plates,  which  formed  the  covering  of  the  disk,  still  in  sUu  (see  d,  d, 
d.  Fig.  1  a,  and  Fig.  1  c),  the  surface  of  which  is  covered  with 
minute  tubercles,  several  of  which  near  the  madreporiform  body 
are  elevated  into  prominent  papillsd  (seep,  Fig.  1  h). 

From  the  position  of  the  madreporiform  tubercle  (m)  with  regard 
to  the  central  pentagonal  plates  (c.  Fig.  la),  there  is  no  reason  to 
doubt  that  these  are  the  true  oral  plates,  and  as  additional  evidence, 
it  will  be  observed  that  the  arms  take  their  origin  from  the  margin 
of  the  pentagonal  rosette,  and  overlie  the  body-disk,  as  in  all  the  living 
OphiuridcB ;  the  pinnss  also  take  their  origin  from  the  same  surface 
of  the  arms ;  the  pinnse  in  the  Echinodermata  being  invariably  placed 
on  the  innermost  bonier  of  the  arms  near  the  mouth. 

After  a  careful  examination  of  the  bibliography  of  the  class 
Echinodermata,  and  a  comparison  of  the  fossil  under  consideration 
with  all  those  forms  of  recent  and  fossil  star-fishes  likely  to  aid  me 
in  my  investigation,  I  have  been  led  to  refer  it  to  the  order 
OphiuridcB,  The  members  of  this  group  are  very  distinct  from  the 
true  star-fishes  {AsteriadoB)  on  the  one  hand,  and  the  Crinaidea 
on  the  other. 

"In  fact,"  writes  Prof.  Edward  Forbes,^  "they  hold  the  same 
relation  to  the  Crinoidece  that  the  true  star-fishes  hold  to  the 
sea-urchins"  (Echinidce),  "They  are  Spinigrade  animals,  and  have 
no  true  suckers  by  which  to  walk,  their  progression  being  effected  (and 
with  great  facility)  by  means  of  five  long  flexible-jointed  processes, 
placed  at  regular  distances  round  their  body,  and  furnished  with 
spines  on  the  sides  and  membranous  tentacula.  These  processes 
are  very  different  from  the  arms  of  the  true  star-fishes,  which  are 
lobes  of  the  animaFs  body ;  whereas  the  arms  of  the  Ophiuridm 
are  superadded  to  the  body,  and  there  is  no  excavation  in  them  for 
any  prolongation  of  the  digestive  organs." 

Of  the  families   Ophiurce  and  EuryaJtes,  included  in  this  order, 

1  «« History  of  British  Skr-fishes,"  p.  19. 
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AithondlL  the  Ibaril  under  oonddention  moit  nearly  approaohes 
Bmjfobu^it  oannot  be,  with  propriety,  referred  to  that  or  anr  known 
genua'  of  OpMwridmt  reoent  or  foanl.  In  EwyaluB  the  nve  arme 
bnuDoh  diohotomoiialy  ftom  their  roots  with  eiirhooB  extremitiae, 
bat  they  are  not  ftnxuahed  with  pinnBA. 

Hie  interbrabhid  epaoee  in  the  body-diak  of  Bittjaln$  are  mem- 
bi«noQa»  whilst  in  tlie  fossil,  as  we  have  seen,  they  are  protected 
with  a  oorerinff  of  oaloareons  plates  more  nearly  resembling,  in  this 
lespeoty  the  body-disk  of  OpkimnL. 

The  addition  of  pinnae  to  the  arms,  together  with  their  bifiiroafted 
chsraoter  oftrs  an  analogy  to  the  Orinoidem,  thus  aiding  ns  in 
filling  up  another  gap  in  the  ohain  by  wfaloh  the  forms  that  existed 
in  FwBOJBoio  times  are  linked  to  those  of  our  own. 

We  have  in  this  fi>ssil  presented  to  us  a  type  of  Palieosoio  star- 
ilshea  extending  its  affinities  towards  the  CknUbdm  on  the  one  hand 
and  to  OjpMwra  and  JBhrycrfiia  on  the  otiier;  exemplifying  what  l^ro- 
fessor  Owen  has  so  happily  termed  "  a  more  generalized  type  of 
stmotore**  than  any  at  preaent  exiating  in  the  daaa  EeMnodefmaia. 

The  aame  writer  obaeorea : — "  As  we  advanoe  in  our  soryey  of  the 
organisation  and  metamorphosea  of  animals,  we  shall  meet  with 
many  examplea  in  which  the  embryonic  forms  and  conditions  of 
atmctare  of  existing  species  have,  at  former  periods,  been  persistent 
and  oommon,  and  represented  by  mature  and  procreative  species."  ^ 

Having  been  informed  that  at  a  meeting  of  the  Dudley  and  Mid- 
land Geological  and  Scientific  Society  (held  some  years  since)  Mr. 
J.  W.  Salter  suggested  that  this  specimen  should  be  named  Eudadia 
Johnsoni,  I  have  great  pleasure  in  carrying  his  suggestion  into  effect 

The  star-fish  rests  upon  a  slab  covered  with  numerous  small 
Brachiopods  (BhynekoneUa  horealiaf),  fragments  of  Trilobites,  Crinoids, 
etc,  presenting  the  appearance  of  having  been  quietly  washed  on 
shore,  mouth  uppermost,  and  being  unable  to  right  itself,  it  had 
been  left  to  die,  and  finally  to  become  imbedded  in  the  superimposed 
sediments,  a  fossil  of  rare  beauty,  and  a  happy  "find"  for  the 
Dudley  collector. 

Dimensions  of  Eudadia  Johnsoni : — ^Diameter  of  pentagonal  plates, 
eight  lines ;  diameter  of  disk,  two  inches ;  diameter  of  madrepori- 
form  body,  two  lines ;  greatest  length  of  arm  preserved,  2^  inches. 
From  centre  of  disk  to  bifurcation  of  arms,  1^  inches. 

[It  was  with  no  small  satisfaction  that,  in  turning  over  some  MSS. 
of  my  late  brother,  Dr.  S.  P.  Woodward,  I  met  with  an  admirable 
photograph  of  this  fossil  (taken  in  1863,  by  the  late  L.  P.  Capewell, 
iSeq.,  of  Dudley),  bearing  the  following  memorandum  in  his  own 
hand- writing: — **Euryalu8^  Wenlock  Limestone,  Dudley  (Mr. 
Henry  Johnson,  Mining  Engineer,  Dudley).  Arms  five,  about  five 
inches  long,  covered  with  strong  tubercles,  central  plates,  five  pairs, 
madreporiform  tubercle.    Photographed  by  Mr.  dapewelL"] 

>  Lecture  X  JbAMoAniM^  p.  129.   <*(>mipaiatiTe  Aiiatomv  tiid¥Yk^V>r|  cll^9bft 
I&Tertebrate."    BjTrolOwm.    1843. 


244  H.  Woodward — On  a  new  Silurian  Star-Jish. 

The  following  is  a  list  of  the  known  genera  and  species  of  fossil 
BtsLT'^hea  (JisteriadcB  and  OphiuridcB),  from  the  Silurian  rocks,  with 
a  reference  to  their  authorities,  formation,  and  locality  : — 

I.  Edrioaster  Bigsbyi^  Billings,  Trenton  L.  Ottawa  City,  Canada  West. 

n.  EugasUr  Loganx,  Uall,  1866.      Twentieth  Report  on  the  State  Cabinet, 

New  Tofk,  p.  10,  pi.  9,  fig.  7.     Hamilton  (^roup,  Madison 
County,  N«w  York. 
m.    1.  OlyptasUr  hraehiatust  Hall,  Silurian  (several  stages),  New  York. 
8.  „         inotTuUua^  Hail,  Niagara  Uroup,  Indiana. 

3.  „         oeadentalist  Htillt  „  „ 

4.  „         pentanffularis.  Hall,       „  „ 

lY.         LtpidoiUr  Orayi,  Forbes,  Memoirs  Geol.  Sunr.,  Deo.  8. 1850.   IT.  Silurian, 

Dudley. 
Y.     1.  PdlmasUr  asperrima,  Salter,  1857.     Ann.  and  Mag.  Nat.  Hist.     2nd  series. 

Vol.  XX.  p.  825,  d1.  ix.  fig.  1,  Caradoo,  or  Bala  Sandstones, 
near  Welchpool,  N.  Wales. 

2.  „        (UrasUr)  obtusmf  Forbes.  Mem.  Geol.  Sunr.,  1849.      Decade  1, 

pi.  i,  fig.  8.      Caradoo,  Drumoannon  Waterford  Bala  Bocks, 

Moel-y-Gamedd. 
8.  „        eoronella.  Salter.  1857.    Ann.  and  Mag.  Nat.  Hist.  op.  cit.  p.  826. 

May  Hill  Sandstone.    Malvern. 
4.  „        {Ufxister)  Ruthveni,  Forbes.  1849,  op.  cit.    Decade  1,  pi.  i.  fig.  1. 

Ludlow  Bocks,  Kendal,  Westmoreland. 
6.  „        hirudot  Forbes,   1849,  loo.  cit.  pi.  i.  fig.  4.      Ludlow    Books, 

Kendal,  Westmoreland. 

6.  „        Niagarensia^  Hall,  PalsBontology  of  New  York.    Trenton  Lime- 

stone.   New  York. 

7.  „        {Aster'uu)  matutinal  Hall,    PalsBontolo^,    New  York.     Vol.  i. 

p.  91,  pi.  xxix.  fig.  6.  Twentieth  Report  of  State  Cabinet, 
1866.  p.  8,  pi.  ix.  fig.  2  (syn,  Fetraster  rigiduM).  Trenton 
Limestone.    Trenton  Falls. 

8.  „        PahBoster  Shafferi,  Hall ;  20th  Beport,  1866,  p.  4,  pi.  is.  fig.  1. 

Shales  of  Hudson  Biver  Group,  Cincinnati,  Ohio. 

9.  1,        granulosa^  Hall ;  20th  Beport,  1866,  p.  5.     Same  formation  as  last 

species. 

10.  „        (Petroiter)  Witber&nus^  Meek  and  Worthen.  Prfjceeds.  Acad.  Nat. 

Soc,  Philadelphia,  1861,  p.  142;  Hall,  20th  Beport,  1866,  p.  5. 
Lr.  Silurian,  Oswego,  Kendall  Co.  Illinois. 

11.  „        {Asterias)  antiquata,  Locke,  Proceeds.  Acad.  Nat.  Soc.,  Philadel- 

phia, 1*^46,  vol.  iii.  p.  32.    Hudson's  Biver  Group.  Cincinnati. 

12.  ^,        Jafnesii,  Dana,  sp.  U.  P.  James,  Acad.  Nat.  Soc.,  1841.  American 

Joum.  Soc.,  vol.  i.  p.  441.    Dana.  American  Joum.  Soc.  (n.  a), 

vol.  35.  p.  295.    Hudson's  Biver  Group,  Cincinnati. 
18.  „        antiouay  Troost,  sp.  1835.     Hall,  20th  Beport  on  State  Cabinet, 

lo66,  p.  7.    Hudson's  Biver  Group,  Harpeth  Biver,  Davidson 

County.  Tennesse. 
eucharis,  Hail.  20th  Beport,  1866,  p.  7,  pi.  ix.  fig.  8.    Hamilton 

Group,  Hamilton,  Madison  Co.,  etc.,  etc. 
constellata^   Thorent,    Lower    Grreen    Schists,    Lower    Silurian, 

Mondrepuis,  Aisnd,  France. 
imbricala^  Salter,  n.  sp.     Caradoo.  Llanfyllin,  Montgomeryshire, 

Wales. 
parvinsculm,  Billings,  Clinton  Group,  Arisaig,  Nova  Sootia. 
pygmaa,  Eichwald,  Lower  Silurian,  Pulkowa,  Bussia. 
YI.     1.  PaUuUrina  antimia,  Hisinger,  Lethaea  Suecia,  p.  89,  t.  26,  fig.  6.    Lndlow 

Bocks,  Mount  Hoburg,  Sweden ;  and  Hudson  Biver  Group, 

Cincinnati,  Ohio. 

3.  „        (Urasier)  primaoa,  Forbes,  1849,  op.  cit.  pi.  1,  fig.  2.     Salter, 

1857.  op.  cit.  p.  327,  pi.  ix.  fig.  2     Ludlow  Bocks,  Underbarrow, 
Westmoreland;  and  Leintwardine,  Shropshire. 
8.  „        stellatOf  Billings,  Geol.  Surv.,  Canada.  Org.  Bem.  Decade  iii. 

pi.  ix.  fig  1.  p.  76.    Trenton  liimestone,  (^tawa  City. 

4.  „       rugosa,  BiUings,  ibid.  pi.  ix.  fig.  2,  p.  77.    Hudson  Biver  Group, 

Anticosti. 

5.  „       rigida,  Billings,  Trenton  Limestone,  Ottawa  Cit^,  Canada  West. 
VII,   l.  Pal^Boeoma  Atarstoni,  Salter,  1857,  op.  oit.  p.  828,  pL  ix.  fig.  8.     Low«r 

Ludlow,  Chuzdb  HiW,  L^twaidina* 
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5.  Pafmromn  OUmmi^  Saltsr,  op.  dt.  p.  S28  (kw.  nnM  as  fowgomg  ip.)- 
8L         „       CMMfMS,  Saltmr.  op.  eii.  p.  S2^  •,  •• 

4.         „       (BdiimeomM)  mnmifmrwus,  Saltor,  op.  eit  p.  8S9  (loo.  ibid.). 

6.  „       {Skopmioentm)  pyniedkniea,  Salter,  op.  dt.  ditto, 

6.         „       ipMOM,  Billiagip  Trenton  Luneetone.  MoatmoreBOj  Falb,  Gaudn 


Vm.     iW^wKintf /orar,  Salter,  1887,  op.  dt.  p.  SS3,  pL  iz.  fig.  6.    Lower  Lndlow 

Bock,  Leiniirmrduie. 
IX.      Ftirmatar  MIuImm,  Trooet.  Niaffua  Groap.  Gnnubr,  Ctauu^  Weat 
X  1.  PripteiCir  Jtfilfojii,  Salter,  1867.  op.  dt  pL  ix.  fig.  4    Lower  Lndlow.  Ldnt- 

war^ne.  eto. 
8.         M        IqpfofMMi,  Salter,  1857,  op.  dt.  pi.  iz.  fig.  5  (locality  ibid.). 
8.         ,.       Sm^fwiekU,  Forbea,  1849,  Mem.   Gleol.  Snrr.    Decade  {.  pL  iT. 
Lndlow  Booka,  Underbarrow,  Kendal,  Weatmoreland. 

4.  „       Saiteri,  Sowerbj,  1815.  Qnart.  Jonm.  GeoL  Soo.,  toL  i.  p.  10. 

Lower  SUnrian  Cerrig-y-Dmidion. 

5.  ••       Jbr&efi,  Hall,  Upper  Silnrian,  Herkimer  (>>.,  New  York. 

XL      fVOoiMfter  pn'Mopf,  Hall,180S.aOth  Beport^p.U,pl.ix.fig9.     Ghemnag 

(Tronp.  Gortiiandnlle. 
XIL 1.  SimtuUr  Saiteri,  BiUinga.  Geol.  Snrr.,  Ouiada,  Oiv.  Bems.  Decade  iii. 

p.  78, 1^.  X.  fig.  1.    Trenton  Limestone.  Belnlle.  Oanada  Weet. 

S.         „       iTaxIfyi,  Billiiijga,  (Joebec  Ghroop,  Lower  Silnrian,  Kewfonndlaiid. 

Xm.  1.  Xnauuier  tpinonu,  Billmgi,  Canadian  Organic  Bemaina,  Decade  iii,  pL 

z.,  fig.  8,  p.  81.    Trenton  Limeatone ;  Fklla  of  Hontmoren^. 
S.         »,       eyiiMdriaa,  Billings,  op.  dt.  pL  z.,  fig.  4,  p.  81.    Trenton  Lima- 

stone,  Ottawa  City. 

XIY.        XhuUnUa  (StmnUr)  puldkeiia,  Billings,  sp.    Geol.  Snrr.  (Canada,  Beport 

1856,  p.  898.    HaU,  SOthBeport  on  State  Cabinet,  1868,  p.  9. 

Trenton  Limestone,  Ottawa  City,  Canada  West 

Giving  a  total  of  14  genera  and  49  species  of  Silurian  Star-fishes, 
18  of  which  are  British  and  the  others  (with  three  exceptions  only) 
are  North  American. 

EXPLANATION    OP   PLATE    VIII. 

Fio.  1  a,    Eueladia  Johnaoni,  sp.  noy.    Upper  Silnrian,  Sedgley,  near  Dndlej. 

Drawn  from  the  original  specimen  in  the  Cabinet  of  Henry  Johnson, 

Esq..  Dudley  (nataral  size). 
„    1  h.    The  Madreporiform  pUte  enlarge  three  times  nataral  sise. 
„     1  e.    Three  of  the  body-plates         „  „         „  „        „ 

„     1  d.    Part  of  one  of  the  arms  „  „         „  „        „ 


n. — On  thk  Probable  Sbat  of  Volcanic  Action. 

Bt  T.  Sterkt  Hunt,  LL.D.,  F.R.S. 

THE  igneous  theory  of  the  earth's  crust,  which  supposes  it  to  have 
been  at  one  time  a  fused  mass,  and  to  still  retain  in  its  interior 
a  great  degree  of  heat,  is  now  generally  admitted.  In  order  to  ex- 
plain the  origin  of  eruptive  rocks,  the  phenomena  of  volcanos,  and  the 
movements  of  the  earth's  crust,  all  of  which  are  conceived  by  geolo- 
gists to  depend  upon  the  internal  heat  of  the  earth,  three  principal 
hypotheses  have  been  put  forward.  Of  these  the  first  supposes  tliat 
in  the  cooling  of  the  globe  a  solid  crust  of  no  great  thickness  was 
formed,  which  rests  upon  the  still  uncongealed  nucleus.  The  second 
hypothesis,  maintained  by  Hopkins  and  by  Poulett  Scrope,  supposes 
solidification  to  have  commenced  at  the  centre  of  the  liquid  globe, 
and  to  have  advanced  towards  the  circumference.  Before  the  last 
portions  became  solidified,  there  was  produced,  it  is  conceived,  a 
condition  of  imperfect  liquidity,  preventing  the  sinking  of  the  cooled 
and  heavier  particles,  and  giving  rise  to  a  superficioi  ciwsX^  ^q'dx 
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which  solidification  would  proceed  downwards.  There  would  thus 
be  enclosed,  between  the  inner  and  outer  solid  parts,  a  portion  of 
uncongealed  matter,  which,  according  to  Hopkins,  may  be  supposed 
still  to  retain  its  liquid  condition,  and  to  be  the  seat  of  volcanic 
action,  whether  existing  in  isolated  reservoirs  or  subterranean  lakes ; 
or  whether,  as  suggested  by  Scrope,  forming  a  continuous  sheet  sur- 
rounding the  solid  nucleus,  whose  existence  is  thus  conciliated  with 
the  evident  facts  of  a  flexible  crust,  and  of  liquid  ignited  matters 
beneath. 

Hopkins,  in  the  discussion  of  this  question,  insisted  upon  the  fact, 
established  by  his  experiments,  that  pressure  favors  the  solidification 
of  matter,  which,  like  rocks,  pass  in  melting  to  a  less  dense  condition, 
and  hence  concludes  that  the  pressure  existing  at  great  depths  must 
have  induced  solidification  of  the  molten  mass,  at  a  temperature  at 
which,  under  a  less  pressure,  it  would  have  remained  liquid.  Mr. 
Bcrope  has  followed  this  up  by  the  ingenious  suggestion  that  the 
great  pressure  upon  parts  of  the  solid  igneous  mass  may  become 
relaxed  from  the  effect  of  local  movements  of  the  earth's  crust, 
causing  portions  of  the  solidified  matter  to  pass  immediately  into 
the  liquid  state,  thus  giving  rise  to  eruptive  rocks  in  regions  where 
all  before  was  solid.  ^ 

Similar  views  have  been  put  forward  in  a  note  by  Rev.  O.  Fisher, 
and  in  an  essay  on  the  formation  of  mountain  chains,  by  Mr.  N.  S. 
Bhaler,  in  the  proceedings  of  the  Boston  Society  of  Natural  History, 
both  of  which  appear  in  the  Geological  Magazine  for  November 
last.  As  summed  up  by  Mr.  Shaler,  the  second  hypothesis  supposes 
that  the  earth  *' consists  of  an  immense  solid  nucleus,  a  hardened 
outer  crust,  and  an  intermediate  region  of  comparatively  slight 
depth,  in  an  imperfect  state  of  igneous  fusion."  In  this  connection 
it  is  curious  to  remark  that,  as  pointed  out  by  Mr.  J.  Clifton  Ward, 
in  the  same  Magazine  for  December  (page  681),  Halley  was  led, 
from  the  study  of  terrestrial  magnetism,  to  a  similar  hypothesis. 
He  supposed  the  existence  of  two  magnetic  poles  situated  in  the 
earth's  outer  crust,  and  two  others  in  an  interior  mass,  separated 
from  the  solid  envelope  by  a  fluid  medium,  and  revolving,  by  a  very 
small  degree,  slower  than  the  outer  crust'  The  same  conclusion 
was  subsequently  adopted  by  Hanstein. 

The  formation  of  a  solid  layer  at  the  surface  of  the  viscid  and 
nearly  congealed  mass  of  the  cooling  globe,  as  supposed  by  the 
advocates  of  the  second  hypothesis,  is  readily  admissible.  That  this 
process  should  commence  when  the  remaining  envelope  of  liquid 
was  yet  so  deep  that  the  refrigeration  from  that  time  to  the  present 

'  See  Scrope  on  Yolcanoe,  and  aLso  his  communication  to  the  Gbolooical 
Maoazhtb  for  Dec.,  1868. 

'  The  eleyated  temperature  of  the  -interior  of  the  globe  would  probably  offer  no 
obstacle  to  the  deyelopment  of  magnetism.  In  a  recent  experiment  of  M.  Tr^Te, 
communicated  bj  M.  Faye,  to  the  French  Academy  of  Sciences,  it  was  found  that 
molten  cast  iron  when  poured  into  a  mould,  surrounded  by  a  helix  which  was 
traversed  by  an  electric  current,  became  a  strong  magnet  when  liquid  at  a  temperature 
of  1300**  C,  and  retained  Its  magnetism  while  cooUng  (Comptes  Eendus  de  I'Aoad. 
dm  Sciencei^  Feb.  1869). 
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has  not  been  sufficient  for  its  entire  solidification,  is,  bowover,  not  so 
probable.  Such  a  orost  on  the  oooling  superficial  layer  would,  iix>m 
the  eontrBotMm  oontequent  on  the  farther  refrigeration  of  the  liquid 
stratum  beneath,  beoome  more  or  leas  depreflaed  and  oorrugated,  ao 
that  there  ivould  'probably  reault^  aa  I  naTO  elaewhere  said,  "an 
Irregular  diversified  suifiuse  from  the  oontraotion  of  the  oongealing 
maai  which  at  last  formed  a  liquid  bath  of  no  great  depth,  surround- 
ing the  solid  nucleus."  Qeologioal  phenomena  do  not,  however,  in 
my  opinion  afford  any  evidence  of  the  existence  of  yet  unsolidified 
pcnrtiims  of  the  originally  liquid  material,  but  are  more  simply 
explained  bv  the  third  hypothesiB.  This,  like  the  last,  supposes  the 
exiafawice  of  a  aoUd  nucleus,  and  of  an  outer  crust,  with  an  interpoaed 
layer  of  partially  fluid  matter,  which  is  not,  however,  a  still  unsoli^ 
dified  pOTtion  of  the  once  liquid  globe,  but  consists  of  the  outer  part 
of  the  congealed  primitive  mass,  disintegrated  and  modified  by 
ohemioal  and  mechanical  agenoiea,  impregnated  with  water,  and  in  a 
atste  of  igneo-aqueous  fusion. 

Hie  history  of  this  view  forms  an  interesting  chapter  in  geology. 
Aa  remarked  by  Humboldt,  a  notion  that  volcanic  phenomena  have 
their  seat  in  the  sedimentary  formations,  and  are  dependent  on  the 
oombualion  of  organic  substancea,  belongs  to  the  in£Emcy  of  geology. 
To  this  period  bdong  the  notions  of  L^mary  and  Breislak  {Ootmog^ 
V.  448 ;  Otte's  translation).  Keferstein  in  his  Naimr^e9ehiehie  dm 
Erdkdfper$t  published  in  1884^  maintained  that  all  crystalline  non- 
stratified  toAm  from  granite  to  lava,  are  products  of  the  transforma- 
tion of  sedimentary  strata,  in  part  very  recent,  and  that  there  in  no 
well-defined  line  to  be  drawn  between  Neptunian  and  volcanic  rocka, 
since  they  pass  into  each  other.  Yoloanio  phenomena,  according  to 
him,  have  their  origin  not  in  an  igneous  fluid  centre,  nor  in  an  oxy- 
dizing  metallic  nucleus  (Davy,  Daubeny),  but  in  known  sedimentary 
formations,  where  they  are  the  result  of  a  peculiar  kind  of  fermenta- 
tion, which  crystallizes  and  arranges  in  new  forms  tbe  elements  of 
the  sedimentary  strata,  with  an  evolution  of  heat  as  a  result  of  tbe 
chemical  process  (NaturgesehichU,  vol.  i.  p.  109 ;  also  Bull.  Soc.  OeoL 
de  France  [1],  vol.  viL  p.  197).  In  commenting  upon  these  views 
(Am.  Jour.  Science,  July,  1860),  I  have  remarked  that,  by  ignoring 
uie  incandescent  nucleus  as  a  source  of  heat,  Keferstein  has  excluded 
the  true  exciting  cause  of  the  chemical  changes  which  take  place  in 
the  buried  sediments.  The  notion  of  a  subterranean  combustion  or 
fermentation  as  a  source  of  heat  is  to  be  rejected  as  irrational. 

A  view  identical  with  that  of  Keferstein,  as  to  the  seat  of  volcanic 
phenomena,  was  soon  after  put  forth  by  Sir  John  Herschel  in  a  letter 
to  Sir  Charles  Lyell  in  1836  {Proc.  OeoL  Soc.  London,  ii.  548). 
Starting  firom  the  suggestion  of  Scrope  and  Babbage,  that  the 
isothermal  horizons  in  the  earth's  crust  must  rise  as  a  consequence 
of  the  accumulation  of  sediments,  he  insisted  that  deeply  buried 
strata  will  thus  become  crystallized  by  heat,  and  may  eventually, 
with  their  included  water,  be  raised  to  the  melting  point,  by  which 
process  gases  would  be  generated,  and  earthquakes  and  volcanic 
eruptions  follow.    At  the  same  time  the  mechanical  diaVQx\>vckSi^  ^"l 
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the  equilibrium  of  pressure,  oonsequent  upon  a  transfer  of  sediments, 
while  the  yielding  surface  reposes  on  matters  partly  liquefied,  will 
explain  the  movements  of  elevation  and  subsidence  of  the  earth's 
crust.  Herschel  was  probably  ignorant  of  the  extent  to  which  his 
views  had  been  anticipated  by  Keferstein ;  and'  the  suggestions  of 
the  one  and  the  otiier  seemed  to  have  passed  unnoticed  by  geologists 
until,  in  March,  1858,  I  reproduced  them  in  a  paper  read  before  the 
Canadian  Institute  (Toronto),  being  at  that  time  acquainted  with 
Herschel's  letter,  but  not  having  met  with  the  writings  of  Keferstein. 
I  there  considered  the  reaction  which  would  take  place  under  the  in- 
fluence of  a  high  temperature  in  sediments  permeated  with  water, 
and  containing,  besides  silicious  and  aluminous  matter,  carbonates, 
sulphates,  chloride,  and  carbonaceous  substances.  From  these,  it  was 
shown,  might  be  produced  all  the  gaseous  emanations  of  volcanic 
district49,  while  from  aqueo-igneous  fusion  of  the  various  admixiure$ 
might  result  the  great  variety  of  eruptive  rocks.  To  quote  the  words 
of  my  paper  just  referred  to:  "We  conceive  that  the  earth's  solid 
crust  of  anhydrous  and  primitive  igneous  rock  is  everywhere  deeply 
concealed  beneath  its  own  ruins,  which  form  a  great  mass  of  sedi- 
mentary strata,  permeated  by  water.  As  heat  from  beneath  invades 
these  sediments,  it  produces  in  them  that  change  which  constitutes 
normal  metamorphism.  These  rocks,  at  a  sufficient  depth,  are  neces- 
sarily in  a  state  of  igneo-aqueous  fusion ;  and  in  the  event  of  frac- 
ture in  the  overlying  strata,  may  rise  among  them,  taking  the  form 
of  eruptive  rocks.  When  the  nature  of  the  sediments  is  such  as  to 
generate  great  amounts  of  elastic  fluids  by  their  fusion,  earthquakes 
and  volcanic  eruptions  may  result,  and  these — other  things  being 
equal — will  be  most  likely  to  occur  under  the  more  recent  formation." 
{Canadian  Journal^  May  1858,  vol.  iii.  p.  207.) 

The  same  views  are  insisted  upon  in  a  paper  "  On  Some  Points  in 
Chemical  Geology "  (Quart.  Jour.  Geol.  Soc,  London,  Nov*  1859, 
vol.  XV.  page  594),  and  have  since  been  repeatedly  put  forward  by 
me  with  farther  explanations  as  to  what  I  have  designated  above 
ihe  ruins  of  the  crmt  of  anhydrous  and  primitive  igneous  rock,  Tliis, 
it  is  conceived,  must,  by  contraction  in  cooling,  have  become  porous 
and  permeable,  for  a  considerable  depth,  to  the  waters  afterwards 
precipitated  upon  its  surface.  In  this  way  it  was  prepared  alike  for 
mechanical  disintegration,  and  for  the  chemical  action  of  the  acids, 
which,  as  shown  in  the  two  papers  just  referred  to,  must  have  been 
present  in  the  air  and  the  waters  of  the  time.  It  is,  moreover,  not 
improbable  that  a  yet  unsolidifled  sheet  of  molten  matter  may  then 
have  existed  beneath  the  earth's  crust,  and  may  have  intei'vened  in 
the  volcanic  phenomena  of  that  early  period,  contributing  by  its 
extravasation  to  swell  the  vast  amount  of  mineral  matter  then 
brought  within  aqueous  and  atmospheric  influences.  The  earth,  air, 
and  water  thus  made  to  react  upon  each  other,  constitute  the  first 
matter  from  which  by  mechanical  and  chemical  transformations  the 
whole  mineral  world  known  to  us  has  been  produced. 

It  is  the  lower  portions  of  this  great  disintegrated  and  water- 
impregnated  mass  which  form,  according  to  the  present  hypothesis. 
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Aa  ■enii-Iiqilid  Itjer  rappoMd  to  intBrvena  botwaen  the  outer 
onut  and  the  inner  lolia  and  anhydiooB  niudeiu.  In  order  to  obtain 
a  oonect  notion  of  the  condition  of  thia  nuun,  both  in  earlier  and 
later  timeBi  two  pointa  mnrt  be  eapeoially  considered,  the  relation  of 
temperatoie  to  depth,  and  that  of  solability  to  pressore.  It  being 
oonoeded  that  the  inoreaae  of  temperature  in  deaoending  in  the 
earth's  onut  is  doe  to  the  tranamiiwion  and  eaoape  of  heat  from  the 
interior^  Mr.  Hopkina  showed  mathematioally  that  there  exists  a 
oonatant  proportion  between  the  efiidct  of  internal  heat  at  the  surfiMse 
and  the  rate  at  whioh  the  temperature  increases  in  descending;. 
ThnSy  at  the  present  time,  while  the  mean  temperatare  at  the  earttra 
amftoe  is  augmented  only  aboat  one-twentieth  of  a  degree  Fahrsn- 
]ieit»  by  the  escape  of  heat  from  bebw,  the  increase  is  to  be  foond 
to  be  equal  to  about  one  degree  for  each  sixty  feet  in  depth.  U, 
however,  we  go  back  to  a  period  in  the  history  of  our  globe  when 
the  heat  passmg  upwards  through  its  omst  was  sufficient  to  raiae 
the  superficial  temperature  twenty  times  as  much  as  at  present^  Ihat 
ia  to  say,  one  dM^ee  of  Fshrenheit,  the  augmentation  of  heat  in 
descendug  would  be  twenty  times  as  great  as  now,  or  one  degree 
for  each  three  feet  in  depth  (GeoL  Journal,  viiL  59).  The  oon- 
olusion  is  ineyitable  that  a  condition  of  things  must  have  existed 
during  long  periods  in  the  history  of  the  cooling  globe  when  the 
accumulation  of  comparatively  tbin  layers  of  sediment  would  have 
been  sufficient  to  give  rise  to  all  the  phenomena  of  metamorphism, 
▼ulcanicity,  and  movements  of  the  crust,  whose  origin  Herschel  has 
so  well  explained. 

Coming,  in  the  next  place,  to  consider  the  influence  of  pressure 
upon  the  buried  materials  derived  from  the  mechanical  and  chemical 
disintegration  of  the  primitive  crust,  we  find  that  by  the  pressure  of 
heated  water  throughout  them,  they  are  placed  under  conditions  very 
unlike  those  of  the  original  cooling  mass.  While  pressure  raises  the 
fusing  point  of  such  bodies  as  expand  in  passing  into  the  liquid 
state,  it  depresses  that  point  for  those  which  like  ice  contract  in  be- 
coming liquid.  The  same  principle  extends  to  that  liquefttction 
which  constitutes  solution;  where,  as  is  with  few  exceptions  the 
case,  the  process  is  attended  with  condensation  or  diminution  of 
volume,  pressure  will,  as  shown  by  the  experiments  of  Sorby,  aug- 
ment the  solvent  power  of  the  liquid,*  under  the  influence  of  the 
elevated  temperature,  and  the  great  pressure  which  prevail  at  con- 
siderable depths.  Sediments  should,  therefore,  by  the  effect  of  the 
water  which  they  contain,  acquire  a  certain  degree  of  liquidity,  ren- 
dering not  improbable  the  suggestion  of  Scheerer,  that  the  presence 
of  five  or  ten  per  cent  of  water  may  suffice,  at  temperatures  ap- 
proaching redness,  to  give  to  a  granitic  mass  a  liquidity  partaking  at 
once  of  the  character  of  an  igneous  and  an  aqueous  fusion.  The 
studies  by  Mr.  Sorby  of  the  cavities  in  crystals  have  led  him  to  con- 
clude that  the  constituents  of  granitic  and  trachytic  rocks  have 
crystallized  in  the  presence  of  liquid  water,  under  great  pressure,  at 
temperatures  not  above  redness,  and  consequentiy  very  far  below 

^  Sorby,  Btkerian  Lecture,  Royal  Society,  l%ft%. 
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that  required  for  simple  igneous  fusion.  The  intervention  of  water 
in  giving  liquidity  to  lavas,  has,  in  fact,  long  been  taught  by  Scrope, 
and,  notwithstanding  the  opposition  of  Plutonists  like  Durocher, 
Foumet,  and  Riviere,  is  now  very  generally  admitted.  In  this  con- 
nection, the  reader  is  referred  to  the  Geological  Magazine  for  Feb- 
ruary, 1868,  page  67,  where  the  history  of  this  question  is  discussed. 

It  may  here  be  remarked  that  if  we  regard  the  liquefaction  of 
heated  rocks  under  great  pressure,  and  in  presence  of  water,  as  a 
process  of  solution  rather  than  of  fusion,  it  would  follow  that  dimi- 
nution of  pressure,  as  supposed  by  Mr,  Scrope,  would  cause  not 
liquefaction  but  the  reverse.  The  mechanical  pressure  of  great 
accumulations  of  sediment  is  to  be  regarded  as  co-operating  with 
heat  to  augment  the  solvent  action  of  the  water,  and  as  being  thus 
one  of  the  eflScient  causes  of  the  liquefaction  of  deeply  buried  sedi- 
mentary rocks. 

That  water  intervenes  not  only  in  the  phenomena  of  volcanic 
eruptions,  but  in  the  crystallization  of  the  minerals  of  eruptive  rocks, 
which  have  been  formed  at  temperatures  far  below  that  of  igneous 
fusion,  is  a  fact  not  easily  reconciled  with  either  the  first  or  the 
second  hypothesis  of  volcanic  action,  but  is  in  perfect  accordance 
with  the  one  here  maintained,  which  is  also  strongly  supported  by 
the  study  of  the  chemical  composition  of  igneous  rocks.  These  are 
generally  referred  to  two  great  divisions,  corresponding  to  what 
have  been  designated  the  trachytic  and  pyroxenic  types,  and  to 
account  for  their  origin,  a  separation  of  a  liquid  igneous  mass  beneath 
the  earth's  crust  into  two  layers  of  acid  and  basic  silicates,  was 
imagined  by  Phillips,  Durocher,  and  Bunsen.  The  latter,  as  is  well 
known,  has  calculated  the  normal  composition  of  these  supposed 
trachytic  and  pyroxenic  magmas,  and  conceives  that  from  them, 
either  separately,  or  by  admixture,  the  various  eruptive  rocks  are 
derived ;  so  that  the  amounts  of  alumina,  lime,  magnesia,  and 
alkalies,  sustain  a  constant  relation  to  the  silica  in  the  rock.  If, 
however,  we  examine  the  analyses  of  the  eruptive  rocks  of  Hungary 
and  Armenia  made  by  Streng,  and  put  forward  in  support  of  this 
view,  there  will  be  foimd  such  discrepancies  between  the  actual  and 
the  calculated  results  as  to  throw  grave  doubts  on  Bunsen*s  hypo- 
thesis. 

Two  things  become  apparent  from  a  study  of  the  chemical 
nature  of  eruptive  rocks  ;  first,  that  their  composition  presents  such 
variations  as  are  irreconcilable  with  the  simple  origin  generally 
assigned  to  them,  and  second,  that  it  is  similar  to  that  of  sedimentary 
rocks  whose  history  and  origin  it  is,  in  most  cases,  not  difiicult  to 
trace.  I  have  elsewhere  pointed  out  how  the  natural  operation  of 
mechanical  and  chemical  agencies  tends  to  produce  among  sedi- 
ments, a  separation  into  two  classes,  corresponding  to  the  two  great 
divisions  above  noticed.  From  tlie  mode  of  their  accumulation, 
however,  great  variations  must  exist  in  the  composition  of  the  sedi- 
ments corresponding  to  many  of  the  varieties  presented  by  eruptive 
rocks.  The  careful  study  of  stratified  rocks  of  aqueous  origin 
discloses,  in  addition  to  these,  the  existence  of  deposits  of  basic 
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nlioiftetcfpeoiiliartjpet*  SoineofiliewareiiignatiMitiiiagiieriniy 
odmi  ocnuut  of  oompoondt  like  anorihite  and  labndorite,  hig^ 
alnniinonB  baaio  wliraitoi,  in  whidi  lime  and  aoda  enter  to  the  almost 
complete  exdoaion  of  magnesia  and  other  faaaea;  while  in  flie 
inaam  of  pinite  or  agalmatolite  rook,  we  have  a  similar  alominoos 
silioatey  in  whidi  lime  and  magnesia  are  wanting,  and  potash  is  the 
predominent  alkalL  In  sadh  sediments  as  these  just  enumerated, 
we  find  the  representatiTes  of  ernptive  rooks  like  peridotite,  phono- 
lite,  lenoitophyrey  snd  similar  rooks  which  are  so  many  ezoeptions  m 
the  hasio  group  of  Bonseo.  As,  however,  fhey  are  represented 
in  the  sediments  of  the  earth's  omst,  their  appearanoe  as  exotio 
rooks,  oonseqnent  npon  a  softening  and  extravasation  of  the  more 
easily  liqoefiable  strata  of  deeply  bnried  formations,  is  readily  and 
simmy  explained.* 

Tbe  objeot  of  the  present  commonioation  has  been  to  call  the 
attention  of  geologists  to  the  neglected  views  of  Eefentein  snd 
Hersdhel,  wh^  I  have  endeavoured  to  extend  and  to  adapt  to  the 
present  state  of  onr  knowledge.  It  is  proposed  in  another  paper  to 
consider  the  question  of  the  agenoies  whidi  have  regulated  the  oeo- 
gnmhical  disbibution  of  vdcanio  phenomena  both  in  ancient  ana  in 
modem  times. 

MmUnal,  Cmtmk,  Jfordk,  18S9. 

in. — ^NOTXS  ON  CONTINKNTAL  GXOLOOT  AND   PaLJIONTOLOOT. 

Bj  Thomas  Datedson,  F.B.S.,  F.Q.S. 

{fiontmutdfromp,  206). 

(Part  IU.) 

DXTEING  my  recent  stay  at  (Geneva  the  eminent  geologists  MM. 
F.  J.  Pictet  and  P.  de  Loriol  showed  me  a  very  considerable 
number  of  fossils,  which  they  had  collected  from  the  middle  and 
lower  portions  of  the  Cretaceous  system  of  Switzerland  and  Savoy, 
and  carefully  explained  the  position  of  the  beds  from  which  they 
had  been  obtained.  M.  Pictet  subsequently,  at  my  request,  recorded 
in  manuscript  his  most  recent  views  in  connection  with  this  im- 
portant topic,  of  which  I  will  shortly  reproduce  a  translation  for 
the  benefit  of  the  readers  of  the  Gxologioal  Magazine.  He  has, 
however,  restricted  his  table  and  explanations  to  the  middle  and 
lower  portions  of  the  Cretaceous  system,  because  the  regions  which 
surround  Geneva  do  not  exhibit  any  representatives  or  evidence  in 
connection  with  the  upper  stages.  M.  Pictet  has  also  explained 
his  views  with  reference  to  the  rock  which,  at  the  Porte-de-France, 
contains  the  Terehratula  janitor,  and  of  the  Carpathian  or  Stramberg 
limestone,  which  has  been  placed  by  M.  Hebert  at  the  base  of  the 
Cretaceous  system,  but  which  others  have  referred  to  the  Jurassic 
epoch.  The  correct  determination  of  the  true  age  of  these  rocks  is 
a  subject  of  very  great  importance,  since  they  contain  a  rich  assem- 

1  See  in  this  connection  the  Canadian  Journal,  for  1858,  p.  203 ;  Quart.  Jour. 
GeoL  Society  for  1869,  p.  494 ;  Amer.  Jour.  Science  [2]  xxxfii.,  256,  xzzviii.  182 ; 
tlio  Geology  of  Canada,  1863,  pp.  643,  669,  and  Rep.  QeoL  Canada^  Y^^^^^.^i:^* 
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blage  of  8})ecies  bearing  a  particular  and  well-marked  stamp,  as  may 
be  seen  by  a  glance  at  Professor  Suess's  admirable  monograph,  "  Die 
Brachiopoden  der  Stramberger  Schichten"  as  well  as  at  those  by 
Zettely  etc.,  on  other  classes. 

In  connection  with  this  subject  of  the  difficult  classification  of  the 
rocks  above  mentioned,  M.  Lory,  a  distinguished  French  geologist, 
favourably  known  on  account  of  his  able  researches  in  the  geology 
of  the  French  Alps,  etc.,  has  kindly  transmitted  to  me  a  summary  of 
his  recent  labours  which  he  communicated  on  the  3rd  of  May  to  the 
Geological  Society  of  France,  and  of  which  I  now  offer  a  translation 
prior  to  introducing  M.  Pictet's  valuable  observations  upon  the  same 
subject.  I  have,  moreover,  considered  it  absolutely  necessary  to 
introduce  the  discussion  in  connection  with  the  T.  viator  limestone 
of  the  Port- de-France  and  that  of  Stramberg,  as  they  are  so  in- 
timately connected  with  the  fossils  to  be  assigned  to  the  Cretaceous 
period. 

COMFABATTTB   SEQUENCE  FROM  THE    GaTTLT  TO    THE    OXFOBD  ClAT. 

By  M.  C.  LoET.    29th  April. 


Segum  of  ih$  Central  Jura, 

(Type  situated  between  Besan^on  and 
Neufchatel.) 

Gault. 

Marls,  with  Flieatula  placunea. 


Subalpine  Megion, 

(Type  neighbourhood  of  Grenoble.) 

Gault. 


Aptien  Marls,  with  Belemn.  aemieanMU' 

eulatusy  etc. 
r  Marls,  with  Orbitolines  and  Echinus  of 
Marls,  with   Orbitolines,   Salenia  preS'         Eimet  (Is^re). 


iensisy  etc. 
Limestone,  with  Pterocera  pelagi. 

Limestone,  with  CJuima  Ammonia, 
Yellow  Limestone  of  Neufchatel. 


<  Limestone,  with  Chama  LontdaM. 

Marls,  with  Orbitolines   (1st  zone)  and 
l^     with  Heteratter  oblongtu^  etc. 

I  Limestone,  with  Chama  ammonia. 

{Marls,  with  Toxaater  complanatu*. 
Limestone,  with  Cn'oceraa  Duvalii, 
Limestone,  with  chloritic  grains  (glaueon- 
ieux),  with  Belem.  pistilii/ormit  and  di- 
Uitatus. 
Kusset  Brown  Limestone,  with  Ostrea  i  Russet   brown    Limestone,  with    0$trea 

rtetanguiaris.  \      rcctangularxB, 

Yalanginian  Limestone.  Limestone  of  Fontanil  (Is^re). 

Marls,  with  Belemn,  latttSy  Am,  Neocomi- 

ensis^  etc. 
Argilo-bituminous    Limestone,  with   hy- 
draulic cement :  Fauna  of  Berrias  (No. 
6  of  M.  Pictet). 
Limestone  and  Breccia  of  Aizy  (No.  8  and 

4,  id.). 
Limestone,  with  Tere^attUa  janitor  (No. 
.     2,  id.). 


(Break.) 


Fresh-water  beds.     Suprajurassic  (Pur- 
beck  P) 

Portland  Limestone. 

Marls  and  Limestone,  with  Oatrea  vir- " 
gula. 

Marls  and   Limestone,  with  Pterocera 
pdlagi. 

Marls  and  Limestone,  with  Attarte, 

Limestone,  with  Dieerat,    Coral  Bag. 


(Break.) 


> Corresponding toacomplete change  of  fitona 
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^''^"*NeSSlSf*'"''^^"*         (TypendgiiboiirhoodofGwttobto.) 
Oaum.  Gacit. 

ILunaffama  of  the  Borte-de-Fnaoey  laift 

(Aigillftoeoiii  limMtone  and  Maiiay  with 
geodea,  Bdtm,  kmtMui,  B,  Uitinipaim, 


\     Mhu,  ocuUUm,  eto. 

H.  Lory  writes  to  me,  on  the  29ih  of  April,  "  In  all  the  papeis 
where  I  have  had  oooaeion  to  refer  to  the  beds  with  Tertb,  di^kf^a 
(or  janitor,  Piotet),  of  the  Porte-de-France,  of  the  lithographio 
Emefrtone  and  of  tlie  hydranlio  cement  beds  whioh  lie  above,  either 
at  the  Porte-de-Franoe,  at  Aizy,  and  other  plaoes  in  the  neigh- 
bonihood  of  Orenoble,  or  at  Lemenc,  and  other  spots  in  the  vioiniij 
of  Chamb^ry,  I  had  always,  until  within  the  last  few  years,  con- 
sidered these  beds  as  Juraane,  In  1851  I  made  known  the  fauna 
of  the  breccia  of  Aizy,  as  a  last  remnant  of  the  extension  of  the 
coral  limestone  which  terminated  at  the  border  of  the  Alpine  mass 
(Bull.  Soa  QeoL  France,  2nd  ser.,  vol.  ix.,  p.  64),  also  the  difficulty 
of  tracing  a  limit  between  the  limeatane  of  the  Porte-de-Franee  and 
the  base  of  the  true  Neocomten  of  the  Alps  (ibid.  p.  52).  I  concluded 
that  the  Alpine  mass  had  emerged  above  the  sea  after  the  deposition 
of  the  upper  Oxford  clay,  before  (or  during)  the  deposition  of 
the  Coral  rag,  and  subsequently  replaced  by  a  subsidence  under 
the  sea  at  the  commencement  only  of  the  Neocomien  period  {ibid. 
p.  236,  238)  an  opinion  adopted  and  maintained  by  M.  Hebert,  and 
upon  which  we  were  always  agreed.  I  have  since  shown  that  the 
Neocomien  deposits  must  have  commenced  in  the  Alpine  region 
before  they  spread  in  the  Jurassic  one:  Since  in  the  latter 
the  first  deposits  were  the  Valanginian  limestone  represented  at 
Qrenoble,  by  the  limestone  of  Fontanil,  above  which  we  find  again 
the  large  deposit  of  the  marls  with  small  Ammonites,  and  with 
Belemnites  lattts  of  the  Mediterranean  region  (Bull.  Soc.  Oeol., 
voL  XV.,  p.  30),  so  that  the  Neocomien  sea  came  from  the  South, 
after  having  formed  this  deposit,  and  extended  itself  over  the  Jura 
at  the  period  of  the  deposition  of  the  VeilaiigiDian  limestone  and 
later  again  in  the  Haute  Savona  where  we  find  only  the  marls 
with  Spatangus  (Desc.  Geol.  of  the  Dauphine,  p.  159  and  189). 

"  In  my  opinion,  and  1  believe  in  that  of  M.  Hebert,  this  deposition 
of  Lower  Neocomien  strata  took  place  during  the  long  epoch  of 
intermission  of  the  marine  deposits  in  the  Anglo-Pai'ittian  basin, 
represented  by  the  fresh  water  deposits  of  the  Wealden. 

''In  the  last  paper  which  I  published  on  these  beds,  I  still 
maintained  the  upper  beds  of  the  Porte-de-France  to  be  of  Jurassic 
age  on  account  of  the  Ammonites  which  D*Orbigny  had  identified 
as  A.  ancepSf  viator,  Hommairei,  Adelcs,  etc.,  occurring  in  beds,  some 
immediately  below,  and  others  above  the  principal  horizon  of  the 
Ter,  diphya  (Bull.  2nd  ser.,  voL  xxiiL,  p.  516),  sad  ^W«^  ^2il^ 
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on  account  of  the  small  fauna  of  the  breccia  of  Aizy  and  Lemenc, 
which  is  believed  to  be  incontestably  Jurassic.  Since  then  I  have 
attentively  re-examined  the  localities  in  order  to  furnish  M.  Pictet 
and  M.  Hebert  with  the  stratigraphical  data  of  which  they  were  in 
need  (neither  the  one  nor  the  other  having  visited  those  localities 
in  the  neighbourhood  of  Grenoble),  and  I  have  arrived  at  the 
following  conclusions:  First,  that  the  principal  and  lower  mass  of 
the  limestone  of  the  Porte-de-France  contains  a  fauna  which  is 
entirely  Oxfordian\  it  is  terminated  by  a  bed  with  large  Aj)iyehu9 
{A,  Icetia  and  A,  lameUosua)  which  form  the  bottom  of  the  quarry  of 
the  Porte-de-France. 

"  Secondlv :  In  a  bed  of  compact  limestone  situated  above  the  last 
described,  the  T.  janitor  (or  diphya)  begins  to  appear  along  with 
the  Ammonites  under  discussion,  which  M.  Hebert  considers  re- 
ferable to  Neocomten  types,  and  which  do  not  in  any  case  occur 
along  with  the  Jurassic  fauna  underneath:  moreover,  no  species 
bearing  an  evident  Jurassic  type  has  been  met  with  in  this  zone. 
Above  this,  beds  occur  containing  scarcely  any  other  fossils  save 
T.  janitor  with  T.  gratianopolitana  (Pictet).  These  are  followed 
(always  in  the  ascending  order)  by  others  containing  Ammonite$, 
the  lithographic  limestones  are  more  developed  and  richer  in  fossils 
at  Aizy,  and  with  them  is  intercalated,  as  a  local  accident,  the  breccia 
of  Aizy,  of  Lemenc,  and  other  localities  possessing  a  coralline  facies. 

"Thirdly:  Finally  above  all  these  comes  the  Argilo-bitnminous 
limestone  with  hydraulic  cement,  the  fauna  of  which  has  been  so 
carefully  studied  by  M.  Pictet.  We  cannot  doubt  then  that  this  is 
the  Lower  Neocomten  corresponding  to  the  beds  of  Berrias. 

"The  impending  discussion  can  therefore  only  bear  upon  the 
beds  No.  2.  Now  it  appears  to  me  from  the  palaeontological  studies 
in  connection  with  the  fauna  of  this  layer,  that  it  has  strong  affinities 
with  the  Neocomien  and  contains  no  Ammonite  of  a  decidedly  Jurctssie 
type.  As  to  the  Echinoderms  and  the  Brachiopoda  found  in  the 
breccia  of  Aizy,  upon  which  my  former  opinion  was  chiefly 
grounded,  they  are  open  to  discussion.  Even  supposing  some  incon- 
testably Jurassic  species  should  be  found  therein,  as  for  example 
Aeropeltis  cequituberctdataj  Megerlea  pectunciUoideSy  Terehratidina  sub- 
iiriata,  eta,  it  is  necessary  to  remark  that  they  occur  in  a  pudding- 
stone,  and  in  such  a  conglomerate,  it  is  not  impossible  that  these 
fossils,  detached  perhaps  from  the  Jurassic  beds,  should  have  inter- 
mingled with  the  Neocomien  ones,  derived  from  the  limestone 
immediately  underneath.  To  the  mind  of  any  one  acquainted  with 
the  locality,  this  breccia  is  evidently  a  sliore-deposit,  and  this  mix- 
ture of  fossils,  under  such  circumstances  of  deposition,  would  not  be 
impossible.  Therefore  I  am  now  entirely  of  the  opinion  of  M. 
H6bert  or  rather,  I  believe  that  the  palsBontological  discussions 
raised  on  this  subject  will  require  to  be  solved  in  accordance  with 
his  opinion,  which  appears  the  only  one  that  would  agree  with  my 
stratigraphical  studies. 

**It  is  clear  from  the  comparative  table  I  have  sent  you,  that 
on  both  sides,  in  the  Jura  and  in  the  Alps  there  exists  a  break 


1 

i 

1* 

1 

0 

Si 

ji 

1 

i 

a. 
1 

1^: 

II 

i 

n 

iliii 

if! 

i 

1 

■s 

1 

i 

1 
1 

1 

■si 
J-s 

1 

■1  tili 

III 

P! 

1 

f 

1 

■  . 

1 

1 

o 

1 

•J 

i 

1 

1 

111! 

1 

1 

1 

1 

1 

i 

1 
1 

1 

1 
i 

il 
III 

II 

■si 

i 

1 

m 

1 
1 

ll 

1 

1 

s  p 

i 

1 

1 
1 

1 

1 

■s 

1 
1 
1 

-1- 

j 

1 

1 

i 

D 

It 

J 

«1 

» 

256  T.  Davidson — Continental  Geology. 

in  the  seqneDoe  of  deposits,  but  these  two  breaks  have  not  began 
or  terminated  at  the  same  time.  The  Supra-jurassic  deposit,  in 
which  I  was  the  first  to  show  the  existence  of  fresh-water  fossils 
(Comptes  Rendus  de  TAcad.  des  Sciences,  Oct,  1849),  might  perhaps 
have  continued,  whilst  the  first  beds  with  T.  janitor  were  being 
deposited,  but  additional  confirmation  by  renewed  stratigraphical 
and  palseontological  researches  will  be  required  before  we  can  fix 
our  ideas  on  the  succession  or  partial  synchronism  of  these  breaks  or 
gaps,  which  are  very  evident,  and  call  loudly  for  further  research, 
especially  in  the  immediate  parts  between  the  Jura  and  the  Alps." 

To  his  table  of  the  Middle  and  Lower  Cretaceous  period  (ante,  p. 
266),  M.  Pictet  adds  the  following  explanatory  notes  : — 

"No.  1. — Tithonic  stage  or  limestone  of  Str amber g,  I  commence 
my  table  (iu  the  ascending  order)  by  a  stage  of  which  the  position 
is  still  doubtful,  thus  raising  one  of  the  most  controverted  questions 
of  the  day.  On  tliis  subject  there  exists  a  misunderstanding  between 
M.  Hebert  and  myself,  but  this  disagreement  has  been  much 
exaggerated,  llie  facts  ai*e  as  follows ;  M.  Hebert  was  the  first 
to  observe  the  Cretaceous  aspect  of  the  fauna  of  the  Porte-de- 
France  ;  to  him  therefore,  incontrovertibly,  belongs  the  merit  of 
having  first  drawn  public  attention  to  tins  fact  This  observation 
of  M.  Hebert's  struck  me  the  more  forcibly  from  my  having  at  the 
same  time  had  occasion  to  study  the  remarkable  fauna  of  Berrias, 
and  that  1  found  therein  the  confirmation  of  M.  Hebert's  idea 
of  the  existence  of  Neocomien  faunas  more  ancient  than  those 
already  known.  I  believe  I  was  the  first  to  determine  that  the 
section  of  the  Porte-de- France  contains  three  different  stages.  The 
Jurassic,  at  the  base,  the  true  Neocomien  at  the  top,  and  the  Stram- 
berg  limestone  in  the  middle.  In  the  first  instance  I  was  cen- 
sured for  seeking  to  establish  comparisons  with  the  deposits  of 
the  Carpathians ;  subsequently,  the  necessity  of  so  doing  has  been 
acknowledged,  so  much  so  indeed,  that  the  only  question  now  at 
issue,  is  that  of  determining  the  age  of  tlie  Stramberg  limestone 
(no  one  disputes  its  identity  with  the  liaiestone  of  Aizy). 

"  In  the  t4ible  published  (Melanges  Paleontologiques,  4th  decade) 
I  traced  a  line  A  which  separates  the  Stramberg  limestone  from  the 
underlying  Jurassic  period,  and  another  line  B  which  separates  it 
from  the  limestone  of  Berrias  situated  above.  I  then  suggested  that 
the  boundary  of  the  Jurassic  period  was  either  on  the  line  A  or  on 
the  line  B,  or  between  the  two.  M.  Ilobert  accepts  the  line  A  as 
the  separation.  Wo  were  no  longer  agreed  when  it  was  necessary 
to  come  to  a  definite  understanding.  M.  Hebert  thinks  the  question 
has  been  sufficiently  answered,  and  admits  without  reservation 
that  the  Stramberg  limestone  belongs  to  the  Neocomien  period.  I 
cannot  so  speedily  arrive  at  that  conclusion ;  I  recommend  more 
study,  and  require  further  evidence  ere  I  decide. 

"I  coincide  in  his  opinion  that  the  evidence  derived  from  the 
Cephalopoda  is  in  favour  of  the  idea  that  the  Stramberg  limestone 
is  Cretaceous.  Since  the  valuable  researches  of  M.  Zittel  there 
is  an  increased  analogy,  a  stiiking  one,  between  Stramberg  and  the 
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£uina  of  Berrias,  and  M.  Zensober's  Tesearohes  on  the  Nerinxa^ 
and  that  of  Sig.  Gtemellaro  on  the  fauna  of  the  horizon  of  Terd). 
janiior  at  Palermo,  8eem  to  denote  on  the  contrary  Jurassic  affinities. 
I  do  not  consider  myself  justified  in  denying  the  correct  foundation 
of  the  identifications  arrived  at  by  these  eminent  palaeontologists, 
and  I  consequently  wait  for  a  renewed  discussion  with  regard  to 
those  species. 

"From  what  I  have  already  said,  I  am  prepared  to  accept  the 
idea  of  the  Stramberg  limestone  being  a  portion  of  the  Cretaceous 
system,  but  I  shall  only  accept  it  as  such  when  supported  by  satis- 
fiictory  evidence,  and  this  I  repeat  we  do  not  at  present  possess. 

"The  fauna  of  the  Elippenkalk  (Carpathians)  and  that  of  the 
'Bosso-Ammonitico'  of  the  T^rol  are  almost  contemporary  with 
those  of  Stramberg,  and  characterised  by  the  true  Terehrattda  diphya. 

"As  to  the  Stramberg  fauna,  the  list  of  the  fossils  will  be  found 
in  the  works  already  quoted.  The  most  marked  are  the  Tereh. 
janitor.  Ammonites  ptyehoricua,  A,  Leibigi,  etc.,  NatUilua  Oeinitzi,  N, 
Pieteti,  etc. 

"No.  2.  —  Lower  Neoeomien  or  Valangien.  Below  the  true 
Neooomien  some  lower  beds  are  found,  which  it  is  not  easy  to 
correlate  entirely,  because  they  exhibit  different  facies.  In  the 
Swiss  and  French  Jura  two  beds  are  in  general  observed  in  the 
Valangien,  connected  by  a  considerable  number  of  well  known 
species.  The  upper  or  limonite  is  the  richest  (see  the  Memoir  of 
M.  Jaccard  relating  to  the  map  of  Switzerland,  and  where  at  p.  164 
upwards  of  250  species  are  mentioned)  the  principal  fossils  of  the 
Valangien  are  Ammonites  Marcotisiana,  A,  Gevrilianm,  A,  Desori,  etc., 
Natica  levicUhan,  Pygurus  rostratuSf  etc.  In  the  south  of  the  basin 
of  the  Bhone  we  find  again  this  same  bed  characterised  by  Natica 
leviathan.  Beneath  it  is  the  beautiful  fauna  of  Berrias,  which  I 
described  in  the  *  Melanges  Pal^ntologiques,  No.  3  ;*  it  forms  a 
curious  transition  between  the  true  Neoeomien  and  the  limestone  of 
Aizy  (Stramberg  limestone). 

"No.  3. — Is  an  intermediate  bed  which  some  geologists  connect 
with  No.  2  and  others  with  No.  4.  In  the  Swiss  Jura  it  con- 
tains Sponges  and  Bryozoa  and  is  believed  to  be  Velangien.  In 
the  canton  of  Berne,  and  in  the  valley  of  the  Rhone,  this  bod  seems 
to  be  replaced  by  marls  with  a  well  defined  horizon,  containing 
Ammonites  Orasianus,  A.  asperrimus,  A.  Neocomiensis,  etc. 

"  No.  4. — The  true  Neoeomien  appears  in  two  forms.  A,  the 
littoral,  or  shore  facies,  is  spread  over  a  large  portion  of  France,  the 
Jura,  etc.,  and  is  divided  according  to  the  localities  into  two  or  three 
beds.  The  upper  one  is  the  *  Yellow  Stone  of  Neufchatel,'  the 
middle  one  is  the  '  Marls  of  Hauterive.'  It  is  possible  sometimes  to 
separate  from  these  last  a  lower  bed  with  Ammonites  Astieriantu. 
The  characteristic  fossils  are  very  numerous : — Belemn.  dilatatus, 
B.  pistilliformis,  Ammonites  radiattis,  Am.  Leopoldinus,  etc. 

B,  the  Alpine  facies  forms  a  long  layer  or  band  extending  from 
the  south-east  of  Germany  and  Switzerland  to  the  maritime  Alps,  and 
returning  through  the  Yeronais.     It  is  this  facies  which.  QOTi\;^\Ti^  ^<^ 
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magnifioent  fauna  charaoterised  by  the  unrolled  Cephalopoda  of  the 
South,  which  yery  nearly  oorresponds  to  the  Barr^mien  of  M. 
Ooquand.  Belem.  dtlatattia,  Amm.  tethysj  A,  Bauyanua,  etc.  Anof- 
heeras  Emerici,  A,  TabareUif  etc.     Terd),  diphyoides,  etc. 

''No.  5. — Urgonien.  Well  characterized  in  the  Swiss  Jura,  and 
having  a  closer  connection  with  the  yellow  stone  of  Neufohatel  than 
any  other  Aptien  stage.  It  is  questioned  by  some  French  geologists, 
because  in  certain  southern  localities  of  the  basin  of  the  Rhone  it  is 
reduced  to  beds,  but  slightly  characteristic,  containing  Orbitolites, 
which  elsewhere  are  strictly  Aptien.  In  the  Jura  it  forms  two 
stages ;  the  lowest  is  the  richest.  The  forementioned  memoir  of  M. 
Jaccard  (map  of  Switzerland)  contains  a  list  of  upwards  of  120 
species  {Nennea  orbenais,  N.  OrozetensiSf  Pleurotomaria  orhentisy 
Fygurua  producUu,  Eeter aster  Couloni,  etc.).  The  upper  stage,  in 
the  Jura,  seems  exactly  parallel  with  the  limestone  of  Orgon,  and 
contains  the  same  CaproiifUBj  Lima  Orbignyana,  etc. 

"  No.  6. — Aptien,  A  stage  entirely  distinct  from  the  Urgwmen  in 
Switzerland.  It  forms  two  beds,  inseparable  on  account  of  the  great 
number  of  species  common  to  both.  The  lower  or  Bhodanien 
(Amm.  Martinif  A.furca4u8,  A.  Campiehei,  A.  Deahayen,  etc.  Bel. 
a€micanaliculatu8y  etc.)  possesses  a  numerous  fauna  (see  our  publioa- 
tions).  The  upper  bed  is  oomposed  of  hard  green  aandatanea,  and  has 
a  dose  resemblance  to  the  Gault  and  is  parallel  to  the  bed  con- 
taining Ostrea  aquila.  These  two  beds,  upon  the  whole,  exactly 
correspond  to  the  Lower  Oreen  Sand,  a  fact  proved  and  establiBhed 
by  us  long  since. 

*'  According  to  our  views,  there  is  consequently  in  the  South  of 
England  no  Cretaceous  deposit  more  ancient  than  our  Aptien.  As 
to  the  Speeton  Clay,  it  is  impossible  for  us  to  have  an  exact  idea  of 
it,  notwithstanding  Mr.  Judd's  description.  It  is  necessary  that  a 
paper,  accompanied  by  good  plates,  should  replace,  by  its  dear 
evidence,  those  catalogues  replete  with  references  to  unpublished  or 
little  known  species.  Pray  use  your  influence  to  induce  Mr.  Judd 
to  render  science  the  important  service  of  completing  this  work.' 

**No.  7. — Gatdt  The  true  Gault  of  Folkstone  of  the  Yonne  and 
the  Aube  is  represented  with  us  sometimes  by  one  and  sometimes  by 
two  beds,  designated  by  the  names  of  Lower  and  Middle  OatdL  It 
is  rich  in  fossils. 

''No.  8. — Upper  Oatdt  presents  various  aspects.  In  the  Swiss 
Jura  it  is  a  mixture  of  species  found  in  the  Gault  {Amm.  inflatua,  A. 
VeUedcB)  with  forms  ordinarily  more  recent  (Pecten  asper,  eta), 
and  with  some  new  species.  It  is  the  Vraconien  of  M.  Benevier. 
In  the  Alps  of  the  Canton  de  Vaud  (Col  de  Cheville)  an  association 
tolerably  similar  is  found  very  distinct  from  the  Lower  Gault  In 
the  Alps  of  Savoy,  on  the  contrary,  there  is  frequently  a  mixture  of 
species  belonging  to  the  Lower  and  the  Upper  Gfiult  The  Vraconiin 
appears  to  us  entirely  contemporaneous  with  the  Upper  Gaolt  of 

^  Mr.  Jndd  informs  me  that  he  haa  at  present  in  preparation  descriptions  aoeom^ 
panied  hy  illustrations  of  the  species  which  occnr  in  the  beds  of  the  Speeton  CUy, 
•0  that  M.  Pietef  8  eaneet  request  will  shortly  be  complied  with. 
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CSome  ^dm),  of  St  Jnlien  de  Peyrdlas  (Gard),  and  it  oan  aoaroely 
be  dimnniilar  from  the  Cambridge  Gault  or  Green  Sand. 

"No.  9. — CiMmamaL  The  Gr6a  Tert  Snperieur  (Upper  Green 
tand)  is  not  found  in  our  regions  in  the  shape  of  sandstone,  but  it 
seems  replaced  .b j  the  Yraeonieni  The  Bkotkomaqiefi^  stage  is  a  marl 
with  TmriL  0O9iabu,  Amm.  rhoihowutgeiuis,  A.  Manidliy  etc.,  InoeeramuB 
sfttotef  (bnt  without  Peeten  cuiper),  which  directly  reposes  upon  the 
Ynuxmien." 

It  will  be  observed  from  the  taUes  and  views  already  given,  that 
a  marked  differenoe  of  opinion  prevaQs  with  reference  to  the  pro- 

Siety  of  combining  the  Aptie»  and  JTrgonien  into  a  sii^le  stage, 
.  Piotet  and  several  other  observers  are  of  opinion,  that  the  latter 
ia  in  Switacriand  everywhere  entirely  distinct  from  the  ApUeny 
while  IL  Goqnand,  Leymerie,  and  some  others  contend  that  the 
two  alternate  in  certain  regions  named  by  them.  This  subject  will 
consequently  require  further  study  and  confirmation.  Again,  certain 
geologists  would  limit  our  Lower  Green  Sand  to  the  Uigo-Aptien 
stage,  while  others  include  part  oi  it  at  least  in  the  Neocomien. 

Some  considerable  difference  of  opinion  has  like^me  been  ex- 
pressed, not  only  at  home,  but  also  on  the  Continent,  as  to  the  real 
value  or  position  of  tiiie  well-known  Cambridge  Green  Sand  or  Phos- 
^iate  bed.  Some  consider  it  to  constitute  a  portion  of  the  Upper 
Green  Sand,  while  others  would  refer  it  to  the  upper  portion  of 
the  Gault,  and  abroad  some  geologists  constitute  it  a  distinct 
stage,  for  which  the  term  Vritconien  is  proposed.  I  found  this 
identical  Cambridge  bed  with  the  same  water- worn  fossils  occurring 
at  Ese,  a  locality  not  far  from  the  shore,  between  Nice  and  Monaco, 
of  which  I  will  give  a  description  in  the  sequel.  It  is  a  point  of 
great  importance  to  determine  the  exact  age  of  this  Cambridge  bed, 
and  in  making  a  palsBontological  comparison,  there  are  several 
points  in  the  case  which  will  call  for  especial  caution  ;  and,  as  sug- 
gested by  Mr.  Judd,  we  must  in  the  first  place  determine  whether 
there  are  any  derived  fossils  in  the  bed  (so  often  met  with  in 
beds  of  phosphate  nodules).  Secoudly,  can  the  distinctive  cha- 
racter of  its  fauna  be  accounted  for  without  having  recourse  to 
difference  of  age  ?  For  this  purpose  it  will  be  necessary  to  apply 
the  crucial  test  proposed  by  Edward  Forbes,  namely,  whether  the 
same  group  of  organisms  (genus,  sub- genus,  etc.)  is  represented  by 
different  species  f  In  the  Geol.  Maq.  vol.  3,  p.  302,  1866,  wiU  be 
found  an  interesting  paper  by  Mr.  H.  Seeley,  '*  On  the  Cambridge 
Green  Sand,"  to  which  the  reader  is  referred ;.  and  I  understand  that 
the  same  gentleman  has  in  preparation  a  work  on  the  Geology  of 
Cambridge,  in  which  this  important  subject  will,  I  hope,  be 
thoroughly  discussed,  and  that  he  will  give  us  a  complete  list  (vrith 
figures)  of  the  species  peculiar  to  it^    Another  valuable  paper  **  On 

1  Mr.  J.  F.  Walker  ftyours  me  with  the  following  remarlu :  "  Ton  haTe  called  the 
On^ridae  photphaie  bed.  Upper  Gault,  although  the  people  here  call  it  Upper  Orem 
SmuL  I  haYC  long  donhted  the  determination.  I  think  that  it  has  heen  rormed  hy 
the  denudation  of  the  Oault.  let.  Because  the  common  foesils  are  Gault  fpeoiea, 
2iid.  The  Bpecies  charaeteristic  of  Warminster  are  nearly  ahsent    3id.  TW  lwi£^ 
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the  Albien  or  Gktolt  of  Folkestone,"  by  Mr.  G.  E.  de  Ranoe,  ttHI  be 
found  in  the  Geol.  Mao,  for  1868,  and  we  may  obtain  considerable 
fresh  light  upon  the  Qault  from  the  careful  and  indefatigable  labours 
of  the  Eev.  T.  Wiltshire  in  that  same  locality  and  formation.  Indeed, 
many  points  of  considerable  interest  still  remain  to  be  determined 
with  reference  to  our  Cretaceous  system ;  and  it  was  with  the  hope 
of  stimulating  further  research  that  I  have  been  led  to  offer  in  tiie 
pages  of  this  Magazine  the  opinions  entertained  by  foreign  geologists. 
Having  now  given  the  views  of  most  of  the  French  and  Swiss 
geologists  with  reference  to  the  subject  at  issue,  it  will  be  desirable 
to  cast  a  rapid  glance  at  the  position  of  matters  in  the  North  of 
Germany,  where  the  Cretaceous  system  attains  an  important  de- 
velopment. I  have,  therefore,  requested  the  eminent  geologist, 
Herren  A.  Von  Strombeck,  to  forward  me  his  most  recent  views, 
which  he  has  kindly  done  in  the  shape  of  the  following  table.  He 
informs  me  likewise  by  letter  that  the  succession  of  beds  which  he 
transmits  is  not  dubious,  and  has  remained  the  same  for  a  long 
period  in  all  his  memoirs.  It  is  only  the  grouping  and  the  com- 
parisons that  have  undergone  changes,  and  that  the  identiiication  of 
a  large  proportion  of  the  fossils  (especially  of  the  BrcLchiepoda) 
which  he  has  published,  at  various  periods,  will  require  revision, 
consequently  he  has  not  introduced  into  his  table  the  names  of 
characteristic  fossils,  but,  as  a  compensation,  he  includes  the  locali- 
ties.^ He  also  adds  that  in  the  Lower  Chalk  they  have  in  Germany 
two  levels  or  horizons  which  are  entirely  similar  in  other  regions, 
that  is  to  say,  the  Calcareous  Clay  with  Amm.  Nism  (Marls  of 
Gkurgas),  and  the  zone  with  Toxaster  complanattis  (  =  Marls  of 
Hauterive).  M.  Strombeck  infers  that  the  Lower  Green  Sand  of 
England  is  not  the  equivalent  of  the  true  Neocomien,  but  of  the 
German  zone  with  Ostrea  aquila,  which  are  rather  more  recent     It 

are  often  waterwom  ;  you  seldom  find  associated  bones  of  reptiles,  sometimes  the  rep- 
tile bones  are  broken  and  oysters  are  deposited  on  tbe  fractured  surfaces.  4th.  The 
fossils  are  nearly  always  covered  with  the  phosphate  deposit,  oysters  are  attached  to 
the  nodules ;  the  nodules  are  rolled,  appear  to  have  been  brittle,  as  1  have  found 
pieces  broken^  and  the  characteristic  Plicatula  attached  to  the  broken  surface,  which 
would  tend  to  nrove  that  they  had  not  been  formed  where  they  arc  found.  5th.  The 
bed  is  thifiy  full  of  nodules,  bones  and  shells ;  the  green  grains  pass  up  into  the  Chalk, 
above  the  nodule  bed,  the  clay  below  contains  very  few  fossils  (I  have  obtained  fish 
TertebrsB  and  Flicatula  pectitwides).  Now  if  the  sea  coast  had  consisted  of  Oault  Olay^ 
which  was  destroyed  by  the  sea,  the  nodules,  bones,  shells,  might  be  washed  out 
(as  the  denudation  of  the  drift  clay  forms  beds  of  gravel)  and  form  the  Cambridge  bed. 
This  would  give  the  reason  for  the  mass  of  n^ules,  etc.,  accumulated  in  so  small 
a  space;  some  of  the  bones  need  not  have  rolled  for  a  long  time,  but  might  be 
carried  by  currents  into  deep  water,  then  we  might  get  associated  bones.  6th.  It  is 
possible  that  T.  gracilis  and  some  others  mav  be  of  the  age  of  the  deposit,  and  may  be 
found  at  the  base  of  the  Chalk.  Bones  tnat  have  not  been  through  the  washing 
mills  are  often  waterwom,  the  miUs  used  to  be  blamed  for  the  appearance  of 
the  fossils. 

1  Mr.  Judd  is  happy  to  be  able  to  bear  his  testimony  to  the  relations  of  the  beds 
which  M.  Yon  Strombeck  has  made  with  so  much  skill  and  labour.  When  in 
German]^  he  saw  roost  of  the  beds  which  he  refers  to  in  his  table,  many  of  them 
nnder  his  own  guidance;  but  as  there  is  no  good  general  section  in  Brunswick, 
and  detached  stone  pits,  brick  }[ards,  etc,  form  the  only  means  of  study,  he  believes 
tiiat  considerable  cluuiges  may  still  have  to  be  made  in  the  grouping  of  the  beds. 
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appean  to  him  also  ihat  the  Upper  Chalk  ci  England  and  of  the 
north  of  Gtermany  exhibit  a  doae  similarity  e^en  in  their  details. 
That  probably  the  same  sea  that  deposited  their  Planer  extended 
directly  into  England.  Moreover,  that  in  Qeimany  the  red  Planer 
(sone  with  Inoeeramua  mffiUoides)  forms  in  the  great  mass  of  lime- 
stone a  band  which  can  be  easily  recognized,  and  he  enquires  whether 
we  have  not  that  Bed  Limestone  m  England  ? 

CLAmncATiov  or  tks  Cbstacious  Stitim  nr  Kosth-Wbstibn  GaaifAinr, 
Bt  Herrit  a.  Yon  St&ombick.     April,  1S69. 

Zmie  of  Betmnitdia  M«-[White  Chalk  of  Busen. 

Chalk  Marl:   Lnnebaig  (iik  part),  Dnttonstedl^ 

near  Bnmswick. 
Sandy  Marl :  Ahlten,  near  Lehrte,  Haldem. 


Zone  of  B^mimiiMa  gmd- 
ratm. 


s 


3 


Mail :  Northern  margin  of  the  Han  (Ilflenbing, 
Salxbnrg,  near  Qnedlinbnig,)  Lniaberg,  near 
AarfaoDL. 

Coiu^omerate  of  the  SndmerbeigB  near  Qodar. 

SBbherrynian,  near  Upper  Qnader :  Blankenboig. 


Zone  of  Ltoceromm    Oit' 


Upper  Pl&ner :  Steinlahe,  near  Salxgitfter,  North- 
wards from  Pavilion,  near  Heiningen,  not  fu 
from  Wolfenbiitter. 


►1 


Zoneot  ScaphiUs  GHnUti. 


Upper  Planer  :  Sonthwards  from  the  Pavilion, 
near  Heiningen,  Brackwede,  near  Bielefeld, 
Strehlen,  near  Dresden. 


93 
3- 2  J 


Zone  oilnoeeramua  Brong- 
nartif  in  the  upper  part, 
fall  of  HoUuUr  planus. 
(Facies :  Beds  with  Oa- 
kriiM  eoniea,) 


White  Middle  Pliiner:  Widely  distributed  in  the 
neighbourhood  of  Salzgitter  and  in  the  Tento- 
burger  Walde. 

Gkderite-beds  :  Fleischercamp,  naar  Salzgitter, 
Aahans,  in  Westphalia. 


Zone  of  Inoeeramua  my' 
tiloidet  (labiatus). 


Bed  Middle  Planer :  Leibcnbui]^,  near  Salz^tter. 
Lower  Grey  Marl  on  the  Knhr  in  Westphaha. 


Zone  of  Amnumite»  Bho- 
thomagentu. 


Lower  Plainer :  Langelsheim,  near  Ooslar. 


S 


Zone    of  Ammonites  ro- 
rians  (Seaphitu  cequalu) 


Lower  Planer :  Neighbourhood  of  Salzgitter. 


Zone  of  Terebratula  tarn- 
aeemit. 


Tourtia-Essen  in  Westphalia,  Northern  Margin 
of  the  Harz. 


Zone  of  AmmoniU*  inflatut. 


u 


^   ^ 
fe  ^ 

^   ^ 


s 


•? 


Flammenmergel : '*  widely  distributed  in  the 
North  of  the  Harz  and  in  the  Teutoburger 
Walde. 


Zone  of  Beiemnites  mini- 
mus. 


Clay :  Eilum,  near  Schoppenstcdt. 


I" 


Zone  of  Ammonites  tarde- 
/ureatus. 


Clay :    Quitzem,   near 
Querum. 


Zone  of  Ammonites  Mil- 
letianus. 


Cla 


Peme. 


Yohrum,    near 


Sub-Hercynian  Lower 
Quader  (in  part^  be- 
tween Halberstaatand 
Blankenbure  -  Dellig- 
sen  in  the  Hills. 
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Zone  of  Ammonitei  Nitm, 


Zone  of  BeUmnitu  Brunt- 


I 


re 


Zone  of  Ammonites  Mar- 
tini. 


uncenns. 


Zone    of  Orioeerai   Eme- 


net. 


Zone    of   Ottrea    Oouloni 
var.  Aquila, 


Zone  of  Toxa$t$r  Compla- 
natut. 


Calcareous  Clay  (Gargas-lCarl)  :  Mastbnichf 
Brunswick. 


Olhey,  not  far  from  Goslar,  FrankenmQhle,  near 
Aahans,  in  Westphalia. 


(Sipeeton  Clay)  MoorluLtte,  near  Bnuuwick,  Heli- 
goland. 


Bohnencamp  near  Qnenun,  not  fiir  from  Brunswick. 


Clay,    ex- 

tiding 

between 

Asse  and 

Elm. 


Ironstone 

near 
Salzgitter. 


Beds  of  £llig8cr-brinke. 


Sandstone 

of  the 
Teutobur- 
gerWalde. 


Lower 

Greensand 

? 


Tackwelle  near  Berklin- 

ffen  in  the  Aase. 
(Manxes  d*  Hauterive). 


Gross  Yahlbei^  in  the 
Asse  (Valanginien  f) 


Wealden  formation. 


NoTi.— The"Hils 
Hanover.  The  "Elm 
in  Brunswick. 


ils  "  is  a  range  of  lofty  hills  lying  to  the  south-west  of  Alfeld,  in 
im  "  and  the  "  Asse  "  are  two  Kanges  of  Hills  near  Schoppenstedt, 


In  order  to  render  M.  Von  Strombeck's  table  more  clear  to  the 
English  student,  Mr.  Judd  has  kindly,  at  my  request,  drawn  up  the 
foUowing  few  notes  on  the  comparison  of  the  English  and  Grerman 
Cretaceous,  but  intimates,  at  the  same  dme,  that  this  important 
subject  requires  ample  discussion  rather  than  categorical  statement 

"  The  Mesozoic  strata  of  north-western  Germany  and  those  of  the 
north  of  England  present  many  very  interesting  points  of  analogy, 
which  perhaps  point  to  the  conclusion  that  boQi  were  deposited  in 
the  same  hydrographical  basin. 

"Unfortunately  the  Chalk  of  the  north  of  England  has  not  yet 
been  studied  in  sufficient  detail  to  enable  us  to  determine  how  far 
the  palaBontological  classification,  proposed  by  M.  Von  Strombeck, 
may  be  applicable  to  it  One  very  interesting  point  of  resemblance, 
however,  between  the  North-German  Chalk  and  that  of  the  North 
of  England  is  the  occurrence  in  both  of  beds  of  a  red  colour.  It  is 
in  the  middle  Cretaceous  that  we  find  the  most  striking  differences 
in  the  two  series.  This  division  is  represented  in  the  North  of 
England  by  the  thin  formation  of  the  red  limestone  of  Hunstanton ; 
while  in  Germany  we  find  various  beds  of  Clay  of  considerable 
thickness,  the  most  important  of  which  (from  a  fancied  resemblance 
of  its  variegated  markings  to  fiames)  is  called  the  *  Flammenmeigel.' 
The  two  zones  classed  by  M.  Von  Strombeck  as  Lower  Gault  are 
not  known  in  the  western  part  of  the  North-German  area;  in  England 
diejr  are  equally  wanting,  and  it  is  not  improbable  that  they  repre- 
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aent,  in  part  at  least,  the  interval  (indioated  by  nnconfbnnity)  be- 
tween the  Ganit  and  Neooomien. 

«  The  Lower  Cretaoeous  or  Neooomien  beds  are  strikingly  similar 
in  the  two  areas.  The  Clays  dassed  as '  Aptien,'  taken  together  with 
that  called  the  Speeton-Clay,^  by  Mr.  Yon  Strombeck,  agree  precisely, 
both  lithologically  and  palnontologicaily,  with  the  h^hest  beds  at 
E^)eeton,  while  the  beds  called  <  Upper  Hils '  as  closely  correspond 
with  the  middle  portion  of  the  Speeton  series,  abounding  with 
Exoififra  stmuiia  and  PeeUn  einctua. 

"The  remarkable  resemblance,  both  in  mineral  character  and 
(basil  contents  between  the  two  lowest  zones  (Hlls-conglomerat  in 
part  of  Fr.  Ad.  Bdmer)  and  the  Tealby  series  of  Lincolnshire  is 
also  yery  striking.  The  yellow  sandstones  of  the  Teutoborger  Wald, 
so  well  described  by  Prof.  Fred.  Bomer,  are  also  very  similar  to  the 
Lincolnshire  beds.  Studying  the  palsBontology  of  these  several 
strata  by  the  light  of  the  Sp^ton  section,  I  am  inclined  to  believe 
that  they  belong  rather  to  tiie  Middle  than  to  the  Lower  Neooomien.'* 

(To  he  eoniinued). 


IV. — Noms  OH  THE  Gbowth  of  Soil. 

By  O.  H.  KiNAHAN,  M.B.I.iu,  etc.,  etc 

PREVIOUS  to  writing  "  Suggestions  on  Denudation,"*  I  had  not 
seen  Mr.  Darwin's  paper  "On  the  Formation  of  Soil ;"'  since 
then,  having  read  this  essay,  it  appears  to  me  that  instead  of  Darwin 
proving  "  the  disappearance  of  stones,  etc.,  needs  no  growth  of  soil," 
he  advocates  in  a  great  measure  the  statement  put  forward  in  "  Sug- 
gestions on  Denudation."  For  Darwin  clearly  proves  that  any 
foreign  substance  placed  on  grass  land  will  be  gradually  covered  up 
hy  a  grawih  of  soil  over  it.  This  soil,  however,  he  seems  to  believe 
to  be  entirely  due  to  the  labour  of  earth-worms,  who  excavate  in  the 
ground  under  the  foreign  substance  and  deposit  over  it  From 
this  it  would  appear  that  this  eminent  observer  considers  that  the 
total  thickneas  of  the  soil  is  not  increased  upwards  by  mould  formed 
from  vegetable  decay,  but  that  all  is  taken  from  below  the  foreign 
substance  and  placed  above  it,*  thereby  adding  to  the  thickness  of  the 
upper  stratum  of  the  mould  and  diminishing  the  thickness  of  the 
portion  below  the  foreign  substance.  This,  within  certain  limits,  may 
be  correct ;  but  can  anyone  assert  that  the  decay  of  the  yearly  growth 
of  vegetable  matter  is  nil,  and  that  it  cannot  possibly  add  its  mite, 

^  The  Bclemnite,  which  I  have  stated  in  my  lists  as  B.  aemicanalictdatus  (nop  de 
Blain.)  is  without  doubt  the  B.  Brwiswicetma  v.  Stromb.  During  a  recent  visit  to 
Germany  for  the  purpose  of  studying  the  Neocomicn  strata  of  that  country,  I  re- 
ceived much  very  Kind  assistance  from  several  geologists,  and  especially  from  M.  Von 
Strombeck.— J.  W.  J. 

»  Geol.  Mao.  No.  67,  Vol.  VI.  p.  109. 

'  Tran«.  of  the  Geol.  Soc.     2nd  scries.    Vol.  v.  p.  606,  tt  teg. 

*  Although  not  actually  stated,  it  seems  to  be  inferred  that  the  soil  increases  in 
thickness  downwards,  the  worms  burrowing  into  the  subsoil  and  thereby  changing  its 
nature.    This  subject  will  hereafter  be  referred  to. 
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no  matter  bow  small,  to  the  thickness  of  the  soil  ?  If  the  above  is 
the  case,  how  can  we  account  for  the  growth  of  peat  bogs  in  Ireland 
and  other  countries  ?  On  the  site  of  all  peat  bogs  (or  the  bogs  in 
the  low  flat  country)  there  originally  was  vegetable  soil,  in  whidi 
trees  and  lesser  plants  grew ; — on  this,  by  the  decay  of  the  vegetable 
matter,  a  spongy  soil  was  formed  that  retarded  the  drainage,  and 
was  well  fitted  for  the  growth  of  such  mosses  as  the  SphcLgnum, 
which  began  to  luxuriate.  The  earthworms,  it  is  probable,  helped 
to  form  the  vegetable  mould  in  the  first  instance,  but  after  the 
drainage  was  stopped  they  could  not  inhabit  the  place,  therefore 
their  part  in  the  work  ceased  and  only  the  decay  of  the  succes- 
sive growth  of  the  plants  could  add  to  the  surface.  The  growth 
of  the  bogs  has  been  ably  treated  by  Portlock  in  the  Memoirs 
of  the  Ordnance  Survey  of  Londonderry,  and  by  Nimmo  and 
GrifGlth  in  their  "  Bog  Report," — therefore  it  is  unnecessary  to 
enter  further  into  the  subject.  Even  from  Darwin's  examples  it 
would  appear  evident  that  the  growth  of  soil  cannot  alone  be  due  to 
worms ;  for  spread  a  layer  of  lime  on  a  field  and  the  worm,  to  quote 
that  Author,  **  is  unable  to  swallow  coarse  particles,  and  the  finer 
earth  lying  beneath  would  be  removed  by  a  slow  process  to  the  sur- 
face." Thus  eventually  all  the  matter  that  could  be  reduced  small 
enough  to  be  swallowed  by  the  worms  would  be  brought  above  the 
lime,  and  only  the  pebbles  and  fragments  of  stones  left  below ;  so 
that  above  there  ought  to  be  only  this  fine  earth,  while  below  there 
ought  to  be  only  gravel  and  sand.  This  is  the  result  that  ought  to 
occur  if  to  the  worms  alone  is  due  the  vegetable  soil ;  but  if  they 
worked  in  conjunction  with  the  decay  of  the  vegetables,  and  princi- 
pally in  the  soil  due  to  that  decay,  there  would  be  a  continual  shift- 
ing of  a  soil  in  which  few  pebbles  ever  existed.  This,  however, 
would  necessitate  the  surface  of  the  subsoil  remaining  permanent, — a 
subject,  the  consideration  of  which  must  bo  deferred  tUl  further  on  in 
these  notes. 

Nearly  all  the  examples  put  forward  by  Darwin  were  observed  in 
rich  highly  cultivated  ground  where  earthworms  abound,  therefore 
the  gi*owth  of  the  worm-formed  soil  must  have  been  more  rapid 
than  would  ordinarily  be  the  case,  and  the  part  added,  through  the 
decay  of  the  vegetable  matter,  may  not  have  been  very  apparent ; 
Nevertheless,  in  one  instance,  he  seems  to  prove  that  the  vegetable 
decay,  not  the  earthworms,  buried  the  foreign  substances ;  namely, 
that  of  the  boggy  field  which  was  covered  over  with  a  coat  of  gravel, 
and  in  two  years  and  a  half  afterwards,  there  was  a  peaty  layer 
three-fourths  of  an  inch  thick  grown  over  it.  Very  similar  instances 
occur,  and  may  be  examined  in  many  places  in  Lreland  among  the 
reclaimed  cutaway  bogs,  or  as  they  are  locally  called  Moors.  These 
moors  are  generally  tilled  for  a  few  years  previous  to  being  laid 
down  in  grass,  after  which  a  coat  of  marl  or  gravel  is  spread  on 
them.  If  they  are  to  be  kept  in  good  heart  more  gravel  or  marl 
from  time  to  time  must  be  applied  to  them,  and  the  drainage  at- 
tended to ;  but  if  they  are  neglected,  as  is  too  often  the  case,  they 
will  attempt  to  return  to  their  former  state,  and  in  a  short  time  a 
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layer  of  peaty  soil  will  grow  on  the  marl  or  gravel.  It  is  not 
nncommon  in  these  moors,  if  a  section  is  opened  through  them,  to 
see  one,  two,  or  even  three  of  these  layers  of  foreign  matter,  pointing 
out  the  number  of  times  the  moor  was  "  brought  in,"  and  afterwards 
allowed  to  run  wild. 

Any  one  acquainted  with  bogs  well  knows  that  earthworms  cannot 
live  in  them.  They  will  be  found  in  reclaimed  moors  in  the  made 
soil,  both  while  they  are  in  tillage  and  grass  land,  but  once  the 
original  boggy  nature  again  predominates  they  disappear,  so  that 
they  cannot  assist  in  making  the  upper  stratum  of  soil  above  the 
gravel ;  moreover,  if  this  upper  stratum  is  examined,  it  wiU  be 
found  to  be  of  the  same  plaity  or  rudely  laminated  structure,  similar 
to  that  of  all  bogs  that  grow  £rom  the  successive  layers  of  decayed 
vegetable  matter. 

Those  conversant  with  highly  cultivated  rich  grass  land,  can 
scarcely  have  failed  to  remark  the  enormous  worm-work  that  yearly 
goes  on,  but  this  is  not  the  case  in  all  lands,  for  in  many  (not  all) 
over  chalk  and  limestone  there  is  little  or  no  worm- work,  and  also 
in  poor  sandy  soils  or  in  '  slob-land '  newly  reclaimed  from  the  sea. 
On  many  chalk  and  limestone  lands  as  mentioned  in  "  Suggestions 
on  denudation,"  **  stones  grow,"  but  in  poor  sandy  soils  or  in  slob- 
land,  although  it  may  be  the  work  of  time,  yet  eventually  there  will 
be  a  surface  soil  formed  by  the  decay  of  the  vegetable  matter,  and 
all  the  stone  will  be  covered  up  by  the  growth  of  the  soil.  In  such 
soils  at  the  beginning  of  the  growth  of  the  vegetable  clothing,  earth 
worms  will  be  rare ;  in  fact  they  cannot  live  without  organic  food, 
therefore  until  the  vegetable  life  began  they  could  not  exist.  As  the 
v^otable  soil  increases,  so  will  the  earthworms,  showing  that  the 
two  agents  work  together,  also  that  the  growth  of  the  vegetable  soil 
is  due,  not  only  to  its  decay,  but  also  to  the  worm- work;  when 
the  soil  becomes  rich,  the  latter  agents  do  the  major  part  of  their 
work,  but  while  it  was  poor,  they  could  do  little  or  none,  owing  to 
the  paucity  of  their  number,  so  ti[iat  to  vegetable  decay  was  due  the 
growth  of  the  first  mould. 

Lands  with  a  permanent  turf  or  sod,  that  has  remained  untilled  for 
ages,  may  be  used  either  as  pasture  or  the  grass  may  be  cut  to  dry 
into  hay.  If  the  surface  soil  were  due  only  to  the  earthworms, 
apparently,  in  a  field  all  of  which  has  the  same  fertility,  subsoil,  etc., 
if  a  part  is  used  as  permanent  pasture,  while  from  the  rest  hay  is  always 
cut,  the  condition  of  the  whole  ought  to  be  similar,  and  there  woidd 
be  a  gradual  increase  of  the  mould  of  the  same.  This,  however,  is  well 
known  to  the  farmer  not  to  be  the  case,  for  the  surface  will  increase 
on  the  pasture-land,  but  not  on  the  permanent  meadow,  except  the 
latter  is  cut  early  enough  to  allow  of  a  second  growth  or  "  after 
grass,"  which  is  left  to  rot  on  the  ground.  To  counteract  the 
injurious  effect  of  removing  all  the  vegetation,  which  naturally 
should  decay  on  it,  from  the  meadow-land,  the  land  has  to  be  top- 
dressed  with  foreign  substances ;  moreover,  all  farmers  state  that 
mowing  machines  are  harder  on  meadow-land  than  hand  mowing, 
because  the  latter  do  not  or  cannot  cut  as  close  aa  \)b!^  toroiSit^  vcA 
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for  similar  reasons  horses  are  harder  on  grass  land  than  either  aheep 
or  oows.  It  may  be  said  that  on  pasture  land  the  vegetable  prodiiot« 
are  not  allowed  to  decay.  In  one  sense  they  are  not,  but  if  they  are 
eaten  off  by  the  cattle  they  are  returned  again  to  the  surface,  their 
fertility  being  increased  from  their  having  been  used  as  animal  food. 

In  a  comparison  between  meadow  and  pasture  land,  the  *'  hand 
joined  in  hand "  work  of  vegetation  and  of  the  earthworm  i^pears 
conspicuous.  Examine  a  meadow  field  after  the  hay  is  cut,  and  the 
worm-works  will  be  found  to  be  few  and  far  between,  but  if  the 
after-grass  is  allowed  to  rot  on  the  land,  and  during  that  process  the 
field  is  examined,  worms  will  be  found  working  everywhere  amonff 
the  decaying  vegetable  matter ;  and  in  the  pasture-land  there  will 
be  a  hundred  worms  for  every  one  in  the  meadow-land,  the  largest 
portion  being  found  under  and  associated  with  the  decayed  vegetable 
matter  in  the  droppings  from  the  cattle. 

Although,  as  previously  stated,  Darwin  seems  to  infer  that  the 
thickness  of  the  mould  does  not  increase  upward,  that  is,  its  height 
is  not  added  to  by  an  increase  from  the  decay  of  the  vegetable 
matter,  although  the  full  thickness  may  be  increased  by  the  earth- 
worms working  up  part  of  the  subsoil ;  yet  in  no  instance  is  a  fact 
put  forward  that  would  favour  such  a  supposition.  But  on  the 
other  hand,  facts  may  be  stated  which  apparently  would  prove  that 
it  does  increase  upwards.  To  give  a  homely  instance.  Previous  to 
the  introduction  of  wire  railings,  the  usual  fencing  in  parks  and 
pleasure  gixjunds  were  iron  hurdles  with  double  knee-shaped  legs. 
When  the  hurdles  were  placed  in  position,  they  were  forced  down 
till  the  knees  were  on  a  level  with  the  surface  of  the  ground,  but  in 
a  few  years  the  knees  were  not  only  covered,  but  a  greater  or  less 
thickness  of  soil  had  grown  over  them.  A  stone,  a  piece  of  crockery, 
or  some  such  substance,  although  not  probable,  might  possibly  sink 
bodily  with  the  whole  surface  of  the  groimd  as  the  earth  was  exca- 
vated from  l^elow  by  the  earthworms,  and  carried  up  by  the  same 
agents  to  be  placed  on  the  surface ;  but  this  could  scarcely  be  the 
case  with  a  railing  half  a  mile  or  more  long,  and  yet  over  every 
knee  I  have  observed  an  equal  growth  of  mould.  But  if  there  is 
an  increase  upwards  in  the  thickness  of  the  soil  due  to  vegetable 
decay,  it  would  be  natural  to  expect  that  each  knee  of  the  different 
hurdles  should  be  gradually  and  at  the  same  time  covered. 

Darwin  brings  forward  a  startling  fact  in  favour  of  the  burrowing 
powers  of  the  earthworm,  in  his  quotation  from  Mr.  W.  Lindsay 
Camegie*s  letter,  however  that  may  possibly  be  an  exceptional 
case ;  for  in  the  edluvial  earth,  forming  some  of  the  flats  adjoining 
rivers  in  Ireland,  such  as  that  along  the  Little  Brusna,  the  river 
which  divides  Tipperary  from  the  King's  County,  I  have,  during  the 
arterial  drainage  works  in  operation  nearly  twenty  years  ago, 
observed  the  burrows  of  the  earthworms  at  great  depths,  but  usually 
they  seem  incapable  of  penetrating  into  the  ordinary  sub-soils  that 
occur  in  Ireland.  The  gravelly  sub-soils  formed  by  the  Esker  or 
post-drift  gravels  ought  to  be  soft  enough  for  them  to  work  into, 
^et  I  never  remember  remarking  a  worm-burrow  in  theuL     The 
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usual  Bab-soil,  the  limy  Bonlder-clAy  drift  they  never  borrow  in, 
and  a  sob-acHl  frequent  in  some  places,  namely,  a  stratum  of  bog-iron- 
ore,  tbey  could  not  possibly  enter ;  yet  over  all  these  different  kinds 
of  sab-soil  the  sorfieioe  mould  increases  if  the  land  is  laid  down  in 
permanent  grass.  The  beginning  of  the  soil  forming  the  land  oyer  a 
sabsoil  of  bog-iron-ore,  cannot  possibly  be  due  to  anything  but 
bhemical  action  and  yegetable  decay,  as  no  worm-woi^  could  haTe 
been  done;  and  if  in  such  an  instance  a  surfoce  soil  can  be  foimed 
without  their  aid,  why  is  it  that  similar  work  does  not  go  on  in 
other  places?  Mareover,  in  such  places  the  work  is  carried  on  under 
most  adverse  circumstances,  for  eveiy  one  ought  to  know  that  a  bare 
Mor&ae  of  limonite  is  not  a  yeiy  favourable  place  for  vegetation,  and 
usually  it  appears  due  to  the  decay  of  the  water  lodged  on  the 
mz&M,  with  perhaps  a  slight  dunnteg^tion  of  the  underlying 
mineral,  from  which  are  generated  lichens  and  mosses,  and  eventually 
a  peaty  soiL  It,  however,  is  added  to  very  gradually,  for  in  dry 
weather,  there  being  no  dqpth  of  earth,  the  vegetation  is  withered 
away. 

I^md  that  for  years  has  been  tilled  to  one  depth  will  have  a 
surface  to  its  sub-soil  like  a  road,  and  this  is  so  well  known,  that 
to  counteract  it  sub-soiling  has  been  introduced.  If  such  land  is  laid 
down  in  grass  and  subsequently  again  broken  up,  the  surface  of  the 
sub-soil,  caused  by  the  former  tilling,  will  be  found  intact ;  but  the 
depth  of  the  mould  will  have  increased  in  proportion  to  the  number 
of  years  it  has  remained  under  grass.  This  increase  cannot  take  place 
below,  as  the  old  sub-soil  surface  still  remains,  therefore  the  mould 
must  have  increased  in  thickness  upwards,  and  necessarily  by  the  decay 
of  the  vegetable  substances.  It  may  be  said  that  this  is  an  excep- 
tional case ;  for  naturally  this  road-like  surface  would  not  be  formed 
over  the  subsoil.  However,  if  the  thickness  of  the  mould  increases 
downwards,  is  it  not  remarkable  that  over  each  different  kind  of 
sub-soil  the  thickness  of  the  vegetable  mould  should  be  so  uniform  ? 
Naturally  the  mould  is  only  a  few  inches  thick  over  gravel,  a  little 
thicker  over  clay,  a  good  depth  over  a  sub-soil  formed  of  a  combi- 
nation of  clay  and  sand,  more  especially  if  it  is  limey,  while  over  an 
alluvial  sub-soil  it  may  be  any  depth ;  unless,  indeed,  that  chemico' 
fluvial  denudation  in  each  several  case  has  removed  an  exact  equiva- 
lent from  the  surfiice  for  the  increase  below ;  but  this  is  highly 
improbable. 

Before  leaving  the  subject  it  should  be  mentioned  that  there  are 
remarkable  facts  in  connection  with  the  decay  of  drift  and  its  change 
into  silt,  that  may  hear  on  the  growth  of  soil.  One  of  these  is  well 
exemplified  in  a  river  that  is  partly  subterraneous  and  partly  sub- 
aerial  ;  flowing  partly  between  banks  of  Boulder-clay-drift  and 
disappearing,  not  in  an  open  vent,  but  through  a  filter  formed  of 
the  insoluable  parts  of  the  drift.  Such  a  stream,  during  floods, 
wears  and  cuts  away  the  drift  banks,  and  when  it  dries  up  there  is  a 
thick  coat  of  fine  silt  over  the  natural  filter ;  while  in  the  bed  of  the 
stream  there  will  not  be  blocks  and  fragments  of  rock  in  due  pro- 
portion to  those  that  were  in  the  drift  denuded  aiv^^'j  ^Mcoiii^  M^st^^ 
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previous  winter,  and  consequently  much  less  than  the  quantity  Ihat 
ought  to  have  been  left  as  a  residue  from  all  the  mass  of  the  drift 
carried  away.*  From  this  it  would  appear  that  some  drift  can,  in 
a  way  not  yet  explained,  change  into  fine  silt,  the  blocks  and  firag- 
ments  of  stone  disappearing,  and  in  some  such  way  it  might  be 
possible  that  the  stony  residue  from  the  worm-formed  mould  might 
also  disappear,  and  thereby  the  thickness  of  soil  be  increased  firom 
below  ;  however,  against  this  idea  still  remains  the  facts  stated  as  to 
the  thicknesses  of  the  mould  over  the  different  kinds  of  sub-soils. 

From  the  above  notice  it  appeco^  that  the  writer  cannot  agree 
with  Mr.  Darwin  in  believing  that  in  the  formation  of  the  surface 
mould  "  the  whole  operation  is  due  to  the  digestive  powers  of  the 
common  earthworm."  But  although  Darwin  disagrees  with  him  in 
this  particular,  yet  all  the  observations  of  this  eminent  Naturalist  go  to 
prove  that  in  grass  land  chemieo-fluvial  denudation  is  stopped,  uidess, 
indeed,  part  of  the  worm-formed  earth  is  carried  off  by  that  denudent 
The  latter,  however,  could  scarcely  be  possible  (save  in  some  excep- 
tional case),  for  if  this  agent  so  acted,  it  must  reduce  the  quantity  of 
the  worm-formed  earth,  which  otherwise  would  be  mudi  more  con- 
siderable than  at  present. 


V. — On  the  Flow  op  Biveb&and  the  Measuke  op  Eivee  Sedimekts. 

By  R.  Russell,  Esq.,  of  the  Geological  Surrey  of  England  and  Wales. 

THE  importance  of  experiments  and  investigations  such  as  those 
recorded  by  the  Kev.  J.  D.  La  Touche,  in  the  Geological 
Magazine  for  April,  can  hardly  be  over-estimated  from  a  geological 
point  of  view,  and,  if  carried  on  in  numerous  districts  and  for  a 
sufficient  length  of  time,  would  furnish  data  with  which,  and  a  basis 
from  which,  future  calculations  as  to  the  rate  of  denudation  at 
present  going  on  over  the  land  surface  of  the  globe  might  be  esti- 
mated. For  it  cannot  be  denied  that  at  present  there  is  a  laxness 
in  the  method  of  computation  as  regards  the  rate  and  amount  of 
degradation  both  for  past  and  present  epochs  which  ill  accords  with 
the  ultimate  end  and  arm  of  all  scientific  pursuits,  viz.,  truth.  Each 
one  taking  a  rate  which  seems  most  to  confirm  his  own  particular 

*  The  river  that  flows  from  Lough  Cooter  County  Galway,  at  the  place  now 
called  the  "  Deyil's  punch  bowl,"  a  few  miles  southward  of  Gort,  has  gradually  eaten 
into  an  accumulation  of  Boulder-clay  drift,  until  the  drift  cliff  over  the  vent,  a  natural 
filter,  is  about  100  feet  high.  This  drift  is  similar  to  the  general  Boulder-day  drift 
of  the  central  plain  of  Ireland,  beine  boulders  and  fragments  of  Carboniferous  lime- 
stone with  some  of  sandstone,  contamed  in  a  clayey,  ^ghtlj  sandy  matrix  Yearly 
this  stream  during  floods,  carries  away  a  mass  of  the  drift,  yet  when  the  water 
is  low,  few  or  none  of  the  boulders  and  fragments  that  apparently  ought  to  have  been 
left  as  a  residue  of  the  drift  can  be  seen,  the  river  bed  containing  scarcely  anything 
else  but  angular  cherty  gravel.  Some  parts  of  the  blocks  and  migments  may  have 
disappeared  by  abrasion,  and  the  limestone  may  possibly  dissolve  and  go  away  in 
solution,  but  how  have  they  disappeared  so  rapidly,  and  what  has  become  of  the  pieces 
of  grits  and  sandstones  ?  The  latter  are  not  very  numerous,  yet  there  are  many  of 
them,  and  how  have  they  disappeared,  as  thev  could  not  have  gone  through  the 
JUter,  and  they  could  scarcely  have  dissolved  and  gone  off  in  solution  P 
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tenets,  as,  fi>r  mstance,  the  different  rates  at  which  the  river  Niagara 
has  out  its  way  back  from  Queenstown  Heights  to  the  present  situa- 
tion of  the  FaUs.  It  has  been  taken  as  three  feet,  one  foot,  six 
inches,  and  one  inch  per  annum,  by  different  computators.  Now  I 
do  not  say  that  inyestigations  on  me  river  action  of  the  period  in 
wbioh  we  live  will  clear  up  all  such  anomalies,  because  these  obser- 
vations will  be  of  more  service  in  estimating  the  future  rate  of  the 
wearing  down  of  the  materials  composing  the  land  than  that  of  the 
past,  as  there  would  always  be  the  difficulty  of  ascertaining  with 
precision  the  volume  and  velocity  of  the  rivers,  and  the  different 
elevations  at  which  the  land  was  situated  at  the  particular  era  under 
consideration ;  still  it  would  be  a  fulcrum  on  which  we  might  rest 
the  lever  of  analogy,  and  raise  many  questions  at  present  resting  in 
obscurity  and  doubt  into  light  and  certainty.  Mr.  La  Touche 
will  confer  a  lasting  benefit  on  geological  science  by  continuing 
these  investigations,  and  still  more  so  by  carrying  them  on  with 
more  completeness  and  accuracy.  It  would  be  well  to  determine  the 
lainMl  in  the  catchment  basin  from  whence  the  river  Onny  derives 
its  waters,  then  knowing  the  volume  of  water  which  is  carried  away 
by  the  river,  the  ratio  of  the  available  rainfall  for  the  purpose  of 
carrying  away  sediment  to  the  total  rainfall  may  be  determined.  A 
system  of  observations,  such  as  he  refers  to,  carried  on  throughout 
the  whole  of  Great  Britain  would  be  of  great  value  in  many  respects ; 
and  by  means  of  which  the  amount  of  material  annually  carried  to 
the  sea  from  the  different  strata  which  may  constitute  the  basin 
where  the  water  is  colleoted  (such  as  steep  surfaces  of  granite,  gneiss, 
and  slate;  moorland  and  hilly  grounds  covered  with  })asture ;  gently 
undulating  and  flat  cultivated  tracts  of  country),  might  be  obtained. 
These  investigations  having  been  continued  for  a  lengthened 
period,  the  estimation  of  flow  in  different  years,  and  the  amount  of 
sediment  brought  down  might  be  computed  with  great  exactness  in 
the  future,  because  the  discharge  and  sediment  for  a  number  of  years 
having  been  obtained  by  means  of  a  series  of  observations,  any  one  of 
these  years,  or  a  particular  portion  of  one  of  them,  may  be  used  to 
calculate  the  greatest,  mean,  and  least  discharge  for  a  consecutive 
number  of  years,  or  parts  of  a  year,  by  multiplying  the  discharge 
as  formerly  obtained  by  the  proportion  which  the  rainfall  in  those 
years,  or  parts  of  a  year,  as  observed  at  the  standard  station,  bears 
to  the  rainfall  at  that  station  during  the  time  that  the  river  was 
guaged.^ 

As  for  the  different  modes  by  which  rivers  may  be  gauged,  there 
are  a  variety,  and  the  most  accurate  is  by  means  of  the  weir  gauge ; 
but  it  is  applicable  to  small  streams  only.     When  a  float  is  used,  the 

>  If  we  suppose  that  r  is  the  rainfall,  d  the  discharge,  and  s  the  sediment,  during 
any  part  of  the  period  when  the  experiments  were  conducted ;  r^  the  rainMl,  d^  the 
discharge,  and  «|  the  sediment,  at  any  future  equal  length  of  time,  then — 

r  :  fi  ::  d  :  di  and  r  :  rj  ::  *  :  », 
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float  ought  to  be  of  snch  weight  as  barely  to  reach  the  snr&oe  of  the 
water,  bo  as  not  to  be  affected  by  the  wind,  by  this  means  the  velo- 
oity  of  the  swiftest  part,  or  the  centre  of  the  stream,  can  be  obtained, 
and  the  mean  velocity  may  be  calculated  from  the  greatest  vdociiy 
by  an  empirical  formula,  which  I  give  on  the  authority  of  Prony. 
Let  V  =  mean  velocity. 

Vx  =  greatest  velocity.    Thei.  ;  =  ;^^^^^. 

By  the  use,  however,  of  a  current  metre,  the  velocity  can  be 
measured  at  any  point,  and  at  any  depth,  in  the  cross  section  of  tha 
river  under  consideration.  Professor  Bankine  recommends,  as  the 
most  convenient  instrument  for  this  purpose,  "a  small  light  re- 
volving fan,  on  whose  axis  there  is  a  screw,  which  drives  a  train  of 
wheel- work,  carrying  an  index  that  records-  the  number  of  revolu- 
tions in  a  given  time.  The  whole  apparatus  is  fixed  at  the  end  of  a 
pole  so  that  it  can  be  immersed  to  different  depths  in  different  parts 
of  the  stream."  ^    Whence  the  mean  velocity  can  be  obtained. 

With  r^ard  to  the  rate  at  which  the  materials  forming  the  bed  of  the 
river  are  carried  along  and  worn  down,  it  depends  on  the  velocity  and 
flow,  and  what  the  nature  of  the  bed  of  the  streamieally  is,  since  the  bed 
of  a  river  may  be  stable  as  when  it  is  oompoeed  of  rook,  unless  whea 
exposed  to  a  very  strong  current,  or  it  may  be  stable  in  the  ordinary 
state  of  the  river,  and  unstable  during  floods,  as  when  it  is  oom^ 
posed  of  stones  and  gravel ;  or  it  may  be  permanently  unstahle^  aa 
in  the  case  of  a  muddy  bottom.  This  last  arises  from  the  fact  of 
the  stream  carrying  matter  in  suspension,  and  which  is  just  keavy 
enough  to  subside ;  but  the  least  increase  in  velocity  once-  more 
carries  it  forward.  Du  Buat  states  that  the  bed  of  a  stream  in  a 
permanent  condition  of  instability  exhibits  a  number  of  traneveise 
ridges,  each  with  a  gentle  slope  at  the  up-stream  side,  and  a  steep 
slope  at  the  down-stream  side.  The  particles  of  the  bed  are  rolled 
by  the  current  up  the  gentle  slope  tUl  they  come  to  the  crest  of  the 
ridge  and  eventually  drop  down  the  steep  slope  to  the  bottom  of  the 
furrow,  where  they  become  covered  up,  and  remain  till  the  gradual 
removal  of  the  whole  ridge  leaves  them  again  exposed.'  An  exact 
counterpart  of  the  sand  blown  into  ridges  by  the  wind,  as  described 
by  Sir  Charles  Lyell,  when  speaking  of  the  ripple  mark.' 

Observation  alone  could  determine  with  certainty  the  siae  of 
pebbles  and  shingle  which  a  known  velocity  of  cuirent  would 
propel,  and  it  would  be  easy  to  make  a  series  of  experiments  by 
exposing  sand,  clay,  pebbles  of  various  sizes,  shingle,  rock»  etc., 
to  known  velocities,  and  noting  that  velocity  which  just  carries 
them  along.  The  requisite  velocity  of  current  can  always  be 
obtained  from  a  given  head  of  water,  taking  into  consideration  the 
friction  of  the  orifice  through  which  the  stream  issues  from  the 
reservoir,  and  flows  into  the  channel  where  the  material  to  be 
tested  is  situated.  A  table,  given  by  Du  Buat,  shows  the  greatest 
velocity  of  the  current  dose  to  the  bottom  of  the  river,  so  as 
not  to  interfere  with  the  stability  of  the  substances  of  which  it 
2B  composed.* 
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Soft  day •••       •••       •••       ...  0^  foot  per  noond. 

Fine  saod  ...        •••        ...        •..        •••  0*60    n  ,, 

Coaxve  ttDd  tnd  gnTel  as  large  u  peas  ...  0*70    „ 

OraTel  ss  large  is  French  beuis  ...        ...  1*00    „ 

GrsTel  one  incli  in  diameter      2*25  feet 

Pebbles,  one  inch  and  a  half  in  diameter         ...  8*33    „ 

Heavy  shingle 4*00    „ 

Soft  roeky  brick,  earthenware    - 4*50    ,,  „ 

Book*  Taiions  kinds       ...        -:        6*00    „  „ 

Fxom  thia  table  we  may  compute  the  rate  at  which  the  materials  axe 
drifted  along  the  bottom,  the  Telocity  of  the  current  being  known, 
and  also  the  ayerage  size  of  the  sand  and  gravel  of  which  the  bed 
and  banks  of  the  river  are  composed.  We  can  always  estimate  the 
pressure  in  lbs.  on  the  square  foot,  which  a  given  velocity  wiU 
produce,  because  if  we  express  that  velocity  in  feet  of  water,  a 
simple  calculation  g^ves  us  the  force  of  the  current  in  lbs.  on  the 
square  foot  or  square  inch,  as  the  case  may  be.  Let  v  equal  the 
velocity,  %  the  head  of  pressure  due  to  that  velocity,  and  p  the 
pressure  in  lbs.  on  the  square  foot,  then  hz=^,g,  being  the  force 

of  gravity  in  absolute  units,  per  unit  mass,  in  the  latitude  of  the 
place;  and  p  =  h  62*4 lbs.  on  the  square  foot^  or  p  being  the 
pressure  on  die  square  inch,  jp  =  i 
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Professor  Bankine  states  "  that  the  least  velocity  of  the  particles 
of  water  in  contact  with  the  bed  of  the  river  is  about  as  much  less 
than  the  mean  velocity,  as  the  groatest  velocity  is  greater  than  the 
mean,  and  that  they  might  be  taken  as  bearing  to  each  other  the 
ratios  3,  4,  and  5.  In  very  slow  currents  they  are  nearly  as  2,  8, 
and  4."» 

The  results  obtained  by  Messrs.  Humphrey  and  Abbot,  after  a 
long-continued  series  of  very  careful  measurements  on  the  flow  of 
the  Mississippi  river,  and  the  amount  of  sediment  annually  carried 
down  by  it  to  the  ocean,  give  about  ifcr  as  the  solid  contents,  but 
they  also  concluded  that  sand  and  gravel  was  pushed  along  the  bed 
to  the  very  mouth  of  the  river  to  the  amount  of  ^  of  the  mud  held  in 
suspension.  Some  observations  made  on  the  earthy  matter  brought 
down  by  the  Granges  at  Ghazepoor  by  the  Kev.  Mr.  Everest,  show 
how  much  the  sediment  varies  at  different  periods.  He  gave  the 
average  amount  of  sediment  suspended  in  the  water  during  the  floods 
as  ^,  part  by  weight,  or  —-^  part  in  bulk.  He  also  found  that  the 
proportion  of  solid  matter  held  in  suspension  during  the  dry  season 
was  but  small  compared  with  that  during  the  rainy  season,  being 
only  in  the  ratio  of  1  to  169-4,*  and  the  ratio  of  the  quantity  during 
the  eight  months  of  the  winter  and  dry  seasons,  to  Uiat  of  the  four 
months  of  rain  was  1  to  21*263. 

The  ingredients  held  in  chemical  solution  ought  also  to  be  taken 
into  consideration,  as  in  some  streams  the  amount  is  anything  but 
insignificant,  and  it  also  expresses  a  certain  rate  of  decomposition 
and  wearing  away,  as  proved  by  the  suites  of  caverns  which  are 
found  to  exist  in  all  limestone  formations. 

1  and  *  Ciyil  Engineering,  Professor  Bankine.    *  and  *  Hydranlicsi  M.  Da  BnaL 
*  Elements  of  Geology,  Sir  Charles  LyelL     •  Principlea,  ^\x  C  li^^ 
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YI. — ^NOTB   ON  POST-OLAOIAL  LaKB-BASIMS   IN  WSSTHOBSLAND. 

By  S.  E.  Pattison,  F.G.S. 

THE  Kttle  village  of  Crossby-Glarrett,  near  Brough,.  appears  to 
occupy  the  site  of  a  Post-glacial  lake.  Lower  Carboniferoas 
strata  compose  the  fell  to  the  south,  the  lowest  beds  being  yellow 
earthy  limestones.  Below  this,  in  all  the  gorges,  are  deep  red 
shales  of  the  uppermost  Old  Bed.  and  on  the  summits  of  some  of  the 
hills  to  the  south  are  outliers  of  the  New  Bed ;  the  Drift  lies  in  patches 
and  contains  mud,  sandstone,  and  numerous  blocks  of  Shap  granite. 
The  gullies  coming  down  from  Grossby  fell  converge  at  the  gate  of 
the  village,  and  show  excavation  in  Boulder  drift.  The  bed  of  the 
torrent  is  dry  during  the  greater  part  of  the  year,  it  receives  only 
the  surface  water,  which,  as  it  falls  swiftly  down  the  valley  through 
the  Drift,  makes  rough  work  of  its  sides  every  freshet.  Underneath 
the  church  hill,  at  the  lower  end  of  the  village,  the  remains  are  visible 
of  the  dam  which  once  enlaked  the  little  valley.  It  has  been  dean 
cut  through  by  the  bursting  of  the  Lake,  and  the  banks  of  the  exca- 
vation, and  bottom  of  the  old  lake  are  now  occupied  by  cottages 
and  gardens.  Another  small  lake  existed  near  the  village,  in  fields 
still  called  the  tarn-fields,  but  whilst  the  former  must  have  been 
drained,  probably  in  pre-historic  times  (judging  from  the  subseqaent 
work  of  the  torrent),  the  latter  has  disappeared  by  artificial  drainage 
into  the  Smardale  beck  within  a  century. 

The  lower  limestones  where  they  are  exposed  in  the  ravines,  are 
more  than  usually  holed  into  pots  and  pans ;  a  notable  instance  occurs 
at  Great  Asby,  where  the  principal  pothole  in  the  present  course  of 
the  stream  is  14  feet  deep,  worked  smooth,  in  the  shape  of  an  old 
oil  jar.  Close  to  this  are  some  caves  in  the  limestone,  one  extending 
for  two  miles,  which  deserves  thorough  exploration.  I  saw  no  trace 
of  cave  earth  or  remains  near  the  entrance.  The  caves  form  the 
outlet  for  water  during  much  of  the  year,  but  there  may  be  remains 
preserved  under  some  of  the  upright  fissures,  in  the  cheeks  of  the 
cavern. 

I  endeavoured  to  ascertain  the  rate  of  progress  in  the  boring  of 
the  pots  and  pans,  but  beyond  the  fact  that  the  breaking  in  and 
breaking  down  of  some,  had  changed  the  course  of  the  stream  within 
living  memory,  and  that  those  now  receiving  the  water  had 
sensibly  increased  within  recollection,  I  could  get  no  fact  worth 
recording.  The  aspect  of  these  valleys  so  pitted  with  bench  marks 
made  by  the  torrents,  during  many  thousand  years  at  least,  is  worthy 
of  note. 

iTOTiOES    o:f    :lce2^oii&s. 

L — Leonhabd  und  Geinitz's  Neues  Jahbbitch  fur  Minsbaloois, 
Geologie,  und  Paljeontologie.  Jahrgang,  1868;  Hefte  6  und 
7.     Jahrgang,  1869  ;  Erstes  Heft. 

BABBANDE,  on  the  Silurian  Fossas  of  Hof,  in  Bavaria ;  Zirkel, 
on  the  Distribution  of  Microscopic  Nepheline ;   Zaddaoh  and 


Leanhard  and  CMmiz  Nmes  Jahrbuch.  S7S 

Bimgey  on  tbe  TertiaTj  Bocks  (with  Brown-coal,  Amber,  etc.)  of 
the  Samland  in  the  Baltio ;  Zeneohner,  on  the  Devonian  Dolomite 
between  Sandomierz  and  Chenciny  (Poland)  ;  Blnnn,  on  some 
FiseudomorphB ;  Soharf,  on  Bock-crystal,  from  Carrara;  Credner, 
on  the  Native  Copper  of  Lake  Superior ;  Boemer*8  account  of  the 
Meeting  of  German  Qeologists  at  Hildesheim,  and  of  some  other 
meetings  of  Naturalists  in  Qermany  and  Switzerland ;  Yon  Haver's 
notice  of  the  summer  work  of  the  Austrian  Geological  Survey,  in 
1868;  Petersen,  on  the  Basalt  and  Hydrotrachylyt  of  Bossdorf, 
near  Darmstadt ;  Fuchs,  on  Yesuvian  Lavas ;  and  numerous  letters 
by  good  observers  and  deep  thinkers,  on  original  and  casual  subjects, 
constitute  the  chief  matter  of  these  three  numbers  of  the  Jahrbuch, 
besides  the  usual  valuable  concise  notices  of  current  Geological  and 
Mineralogical  Literatui-e.    There  are  several  illustrations. 

Our  German  brethren  evidently  lose  nothing  of  their  love  of 
mineralogy  and  of  patient  research  in  the  character  and  history  of 
rock-masses ; — subjects  that  are  not  widely  studied  in  the  British 
Isles.  We  see,  however,  that  fossils  and  geology  are  not  at  all 
neglected,  and  are  well  represented  in  the  papers  before  us.  Lideed, 
we  have  much  to  thank  the  editors  and  writers  of  the  Jahrbuch  for : 
much  new  information,  carefully  worked  out,  being  given  in  the 
current  parts  of  this  valuable  magazine.  Wo  hope  that  its  circulation 
among  scientific  men  in  Britain  is  on  the  increase. 


II.  DESCRiFnoN  OP  Parkeria  and  Loftusia^  Two  Gigaktic  Types  of 
Akewaceous  FoBAMiNiFEKA.  By  Dr.  Cakpektee,  Y.P.B.S.,  and 
H.  B.  Beady,  F.L.S. 

[CommunieaUd  to  the  So^td  Society^  April  21nd^  1869.] 

THE  authors  of  this  Memoir  commence  by  referring  to  the  separation 
of  the  series  of  Arenaceous  Foraminifera  from  the  ImperforaU 
or  PoreellanouSy  and  from  the  Tubular  or  Vitreow,  first  distinctly  pro- 
pounded in  Dr.  Carpenter's  "  Introduction  to  the  Study  of  the  Forami- 
nifera" (1862),  on  the  basis  of  the  special  researches  of  Messrs.  Parker 
and  T.  Bupert  Jones,  who  had  pointed  out  that  whilst  there  are 
several  genera  in  some  forms  of  which  a  cementation  of  sand-grains 
into  the  substance  of  the  calcareous  shell  is  a  common  occurrence,  there 
are  certain  genera  in  which  a  **  test"  formed  entirely  of  an  aggregation 
of  sand-grains  takes  the  place  of  a  calcareous  shell:  and  that  these 
genera  constitute  a  distinct  family,  to  which  important  additions  might 
probably  be  made  by  furlhcr  research. 

The  propriety  of  this  separation  of  the  Arenaeea  from  the  calcareous- 
shelled  Foraminifera  has  been  fully  recognized  by  Prof.  Beuss,  the 
highest  Continental  authority  upon  the  group  ;  who  had  come  to  accept 
the  principle  laid  down  in  Dr.  Carpenter's  successive  Memoirs  (PhU. 
Trans.  1856-1860),  that  the  texture  of  the  shell  is  a  character  of  funda- 
mental importance  in  the  classification  of  this  group,  the  plan  of  growth 
(taken  by  M.  d'Orbigny  as  his  primary  character)  being  of  very 
subordinate  value ;  and  who  had,  on  this  basis,  independently  worked 
out  a  systematic  arrangement  of  the  entire  group,  -^Ya^^Yi  \it^^Ti\s^  ^ 
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most  remarkable  correspondence  with  that  propounded  by  Dr.  Car- 
penter and  his  coadjutors.  And  their  anticipation  of  important  additions 
to  the  Arenaceous  series  has  been  fully  borne  out,  on  the  one  hand  by 
the  discovery  of  several  most  remarkable  new  forms  at  present  existing 
at  great  depths  in  the  ocean,  whicb  has  been  made  by  the  dredgings  of 
lif.  Sars,  jun.,  and  those  of  the  ''Lightning"  Expedition;  and  on  the 
other  by  the  determination  of  the  real  characters  of  two  fossils,  one 
of  the  Cretaceous,  and  the  other  probably  of  the  earlier  Tertiary  period, 
which  prove  to  be  gigantic  examples  of  the  same  type. 

The  first  of  these,  discovered  by  Prof.  Morris  more  than  twenty 
years  ago  in  the  Upper  Greensand  near  Cambridge,  was  long  supposed 
to  be  a  Sponge ;  but  his  more  recent  discovery  of  two  specimens  which 
had  been  but  little  changed  by  fossilization,  led  him  to  suspect  their 
Foraminiferal  character;  and  this  suspicion  has  been  fully  confirmed 
by  the  careful  examination  made  of  their  structure  by  Dr.  Carpenter, 
to  whom  he  committed  the  inquiry,  and  by  whom,  with  his  concnr- 
rence,  the  name  Parkeria  was  assigned  to  the  genus.  The  second, 
which  was  obtained  by  the  late  Mr.  W.  K.  Loftus  from  "  a  hard  rock 
of  blue  marly  limestone"  between  the  N.E.  comer  of  the  Persian 
Oiilf  and  Ispahan,  bears  so  strong  a  resemblance  in  its  general  form 
and  mode  of  increase  to  the  genus  Alveolina^  that  its  Foraminiferal 
character  was  from  the  first  recognized  by  the  discoverer;  but  as  all 
the  specimens  brought  by  Mr.  Loftus  had  undergone  considerable 
alteration  by  fossilization,  their  minute  structure,  though  carefully 
studied  by  means  of  transparent  sections,  could  not  in  the  first  instance 
be  satisfactorily  made  out.  When,  however.  Dr.  Carpenter's  investiga- 
tion of  Parkeria,  with  the  full  advantage  of  specimens  but  little  changed 
by  fossilization,  revealed  tbe  very  remarkable  plan  of  its  structure,  the 
investigation  of  this  type  was  resumed  by  Mr.  Brady  (who  assigned  to 
it  the  name  Zoftusia)y  with  tbe  new  light  thence  derived :  for  as  trans- 
parent sections  of  infiltrated  Parkeria  furnish  a  middle  term  of  com- 
parison between  specimens  of  the  same  type  which  retain  their  original 
character,  and  transparent  sections  of  infiltrated  Lo/tusiiB,  the  last- 
mentioned  can  now  be  interpreted  by  reference  to  the  preceding;  so 
that  the  obscurities  which  previously  hung  over  their  minute  structure 
have  been  almost  entirely  dissipated. — The  description  of  tbe  structure 
of  Parkeria  in  this  memoir  is  by  Dr.  Carpenter,  and  that  of  the  structore 
of  Zoftusia  by  Mr.  H.  £.  Brady ;  but  each  has  gone  over  the  work  of 
the  other,  and  can  testify  to  its  correctness. 

The  specimens  of  Parkeria,  which  have  been  collected  by  Prof. 
Morris,  are  spheres  varying  in  diameter  from  about  3-4tbs  of  an  inch 
to  about  1^  inch.  But  Mr.  Henry  Woodward  has  placed  in  the  author's 
hands  a  specimen  from  the  Upper  Qreensand  of  Yentnor,  in  the  Isle  of 
Wight,  which  is  not  less  than  2^  inches  in  diameter.  It  is  interesting 
to  remark  that  the  "nucleus"  of  a  smaller  specimen  in  the  cabinet  of 
J.  Starkie  Gardner,  Esq.,  F.G.S.,  from  the  same  locality,  consists  of 
a  considerable  number  of  chambers  arranged  in  a  spire,  the  structore 
of  its  concentric  spherical  layers  being  exactly  the  same  as  in  the 
specimens  described.  A  detailed  description,  with  plates,  will  shortly 
be  published  by  Messrs.  Carpenter  and  Brady. 
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L — ^Pbofsssob  Huxlsy's  Anniversary  Address  to  the 

Geological  SooietyJ 

ANY  praise  of  this  admirable  address  is  superfluous.  Its  terse 
nervous  English,  its  fertility  and  readiness  of  illustration,  its 
wit,  if  sudi:  a  thing  is  admissable  into  a  scientific  essay,  and  its 
straightforward  and  logical  pleading  are  beyond  praise,  and  geo- 
logists may  well  congratulate  themselves  on  having  met  with  such 
an'  advocate.  We  propose  therefore  to  discuss  the  one  point  on 
which  we  cannot  quite  agree  with  the  author.  The  main  aim  and 
object  of  the  paper  is  to  defend  British  geologists  against  a  charge 
brought  against  them  by  Sir  W.  Thomson  of  being  in  "direct 
opposition  to  the  principles  of  Natural  Philosophy."  The  point  on 
wluch  issue  is  joined  is  that  of  time,  Sir  William  asserting,  from 
a  study  of  the  constitution  of  the  sun,  and  other  cosmical  questions, 
"that  the  existing  state  of  things  on  the  earth  must  be  limited  within 
some  such  period  of  time  as  100  millions  of  years ; "  while,  as  is  well 
known,  most  geologists  have  hitherto  been  accustomed  to  hold  in  a 
vague  way  that  they  have  proof  that  the  lifetime  of  our  planet  has 
been  far  longer. 

Before  coming,  however,  to  the  defence  proper,  the  author  gives 
a  sketch  of  the  present  state  of  geological  thought,  dividing 
geologists  into  three  schools,  the  Catastropliists,  the  Uniformitarians, 
and  the  Evolutionists.  The  first  two,  whoso  names  we  are  already 
familiar  with,  though  they  differ  radically  on  almost  every  other 
point  of  importance,  agree  in  setting  certain  limits  to  legitimate 
ge(^ogical  speculation.  The  Evolutionists,  who,  though  tlioy  were 
to  be  found  after  a  fashion  among  the  earliest  cultivators  of  the 
science,  now  receive  perhaps  for  the  first  time  a  name,  know  of 
no  bounds  to  their  speculations,  and  fearlessly  let  their  thoughts 
wander  back  to  the  birthtime  and  earliest  infancy  of  our  planet, 
and  do  not  shrink  from  conjecturing  what  will  be  its  future  history. 
While  paying  all  due  honour  to  Hutton,  the  founder,  and  Sir  0. 
Lyell,  the  modem  expounder  of  the  doctrines  of  the  Uniformitarian 
school.  Prof.  Huxley  blames  them  both  because  they  have  attempted 
to  limit  geological  speculation  to  those  periods  of  which  records 
remain  in  the  rocks  of  the  earth,  and  have  declared  that  their  scienco 
has  nothing  to  do  with  those  dark  and  far  distant  ages  of  which  no 
records  have  survived,  when  this  planet  may  have  existed  as  a 
nebulous  mass  or  a  fiery  ball  of  molten  matter.  We  think  they  are 
right  We  can  conceive  a  science  which  has  for  its  object  the 
ooUection  and  deciphering  of  the  evidence  contained  in  those  stony 
documents  in  which  a  portion  of  the  earth's  history  is  darkly 
written  ;  and  we  can  conceive  another  science,  which  sliall  call  to  its 
aid  a  strong  imagination,  checked  by  such  analogy  as  is  applicable  to 
the  case,  and  shall  frame  theories  as  to  what  may  not  unreasonably 
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be  supposed  to  have  been  the  state  of  the  earth  in  those  earlier  ages 
of  which  no  records  remain ;  and  the  two  sciences  have  much  in 
oommon,  both  make  largo  calls  upon  the  imagination,  but  the  checks 
furnished  by  evidence  in  the  two  cases  dififur  so  totally  in  degree, 
that  for  clearness  of  thought  it  is  far  better  to  keep  them  apart, 
and  call  them  by  different  names,  the  one  Geology,  and  the  other 
Cosmogony. 

And  many  an  enthusiastic  geologist  fights  shy  of  the  latter  on 
account  of  the  absence  of  any  definite  evidence  on  which  to  base 
his  reasonings ;  this  must  have  escaped  Prof.  Huxley  when  he  would 
have  ua  believe  that  it  is  as  easy  to  unravel  the  complexities  of  the 
development  of  the  eartli  as  to  traoe  out  the  development  of  the 
fowl  within  the  egg.  We  can  examine  as  many  ^gs  as  we  like, 
during  all  stages  of  incubation,  but  when  shall  we  be  able  to  pat 
our  theory  of  the  earth's  development  to  the  test  of  observation? 
And  this  brings  us  to  the  real  gist  of  the  question,  that  our  knowledge 
is  not  yet  sufficiently  advanced  to  enable  us  to  found  a  well  grounded 
Cosmogony.  No  better  proof  of  this  can  be  brought  forward  than 
a  controversy  on  the  chemistry  of  the  primaaval  ^irth,  which  took 
place  about  a  year  and  a  half  ago  between  two  of  the  leading 
chemical  geologists  of  the  day.  While  humble  students  were 
anxiously  looking  to  these  great  authorities  for  some  land-marks  to 
guide  them  through  the  intricacies  of  the  subject ;  some  generally 
received  principle  which  all  would  agree  to  whatever  might  be  the 
differences  of  opinion  in  details,  they  were  more  than  ever  be- 
wildered by  finding  their  two  mentors  strongly  opposed  to  one 
another  on  at  least  one  important  point. 

And  now  we  must  notice  one  or  two  weak  points  in  Prof.  Huxley'i 
defence, — masterly  to  a  degree,  when  we  reflect  that  geology  is  not 
its  author*s  special  study.  He  has  attempted  to  meet  Sir  W.  Thom- 
son's charge  by  shewing  that  the  total  thickness  of  the  stratified 
rocks  might  well  have  been  deposited  within  the  period  to  whidi 
Sir  W.  Thomson  wishes  to  tie  down  geologists.  But  the  stratified 
rocks  do  not  represent  tlie  whole,  probably  nothing  like  the  whole, 
of  geological  time ;  there  are  the  unrepresented  breaks  to  be  taken 
into  account.  But,  as  Prof.  Huxley  liimself  remarks.  Sir  William 
Thomson's  limits  are  so  elastic  Uiat  they  might  be  found  wide 
enough  to  take  in  the  whole,  both  of  represented  and  unrepresented 
geological  time.  It  is  witli  the  greatest  diffidence  that  we  venture 
to  differ  from  Prof.  Huxley  on  a  point  of  biology,  but  we  had 
certainly  never  imagined  that  '*  the  only  reason  we  have  for  b6* 
lieving  in  the  slow  rate  of  change  in  living  forms  is  the  fact  that  they 
persist  through  a  series  of  deposits  which  geology  informs  us  baiff 
taken  a  long  while  to  make."  We  had  always  imagined  that  oar 
own  experience  assured  us  that  the  rate  of  change  in  living  beiii{p 
is  now,  and  therefore  probably  always  was,  slow ;  and  that  tb 
notion  of  the  great  length  of  geological  time,  winch  had  previoQslj 
been  arrived  at  on  other  grounds,  was  strengthened  by  a  knowled^ 
of  this  fact.  We  have  noticed  these  little  matters,  not  because  th^ 
really  weaken  the  case  for  the  geologist,  but  because  they 
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to  shew  a  tendency  to  give  in  where  no  concession  is  needed : 
Prof.  Huxley's  answer  is  to  our  mind  complete,  and  amounts  to 
this,  that  these  accusations  against  geology  fall  to  the  ground, 
unless  those  who  hring  them  forward  are  admitted  to  be  in  possession 
of  all  possible  knowledge,  in  short,  to  be  omniscient.  To  take 
the  one  case  of  the  sun ;  are  we  sure  that  we  know  eveiy  possible 
source  from  which  his  heat  may  be  derived?  No  one  would  say 
yes  to  such  a  question ;  but  if  only  one  source  lias  escaped  us,  all  our 
calculations  are  falsified.  Nor  can  we  neglect  the  possibility  of  the 
cironlation  and  return,  in  some  way  not  yet  found  out,  of  heat  which 
these  speculations  assume  is  lost  to  us  for  ever. 

All  geologists  will  render  their  hearty  thanks  to  Prof.  Huxley  for 
the  masterly  way  in  which  he  has  conducted  their  case,  and  not  a 
few,  we  suspect,  will  rejoice  that,  in  upsetting  the  somewhat  arro- 
gant claims  of  one  of  the  leading  Evolutionists  of  the  day,  he  has 
unwittingly  furnished  another  proof  that  the  time  is  not  yet  ripe  for 
UB  to  look  upon  Evolutionism  as  a  desirable  companion  for  what  we 
have  called  Gteology. — ^M.A. 


n.— REHQUiiB  Aquitanic^,  being  Contributions  to  the  Archaeology 
and  Palfleontology  of  Pcrigord  and  the  adjoining  Provinces  of 
Southern  France.  By  Edoi:akd  Lartet  and  Henry  Christy, 
Edited  by  Prof.  Thosias  Rupert  Jones,  F.G.S.,  etc.  Part  VIII. 
April,  18G9.     4to.     London :  H.  Balliere. 

WE  are  glad  to  see  another  part  of  tliis  valuable  work,  containing 
a  further  instalinont  of  the  description  of  the  Cro-Magnon 
Fauna  and  the  Human  Skulls  and  Bones  found  in  this  most  interest- 
ing cjkvern.  M.  Lartet  remarks  that  the  Saiga  Antelope  remains — 
of  which,  however,  only  the  horn-cores  have  been  met  with — are 
never  found  except  in  those  stations  which  had  been  occupied  by  the 
makers  and  users  of  barbed  arrow-heads,  and  where  the  Reindeer 
preilomi nates.  The  horn-cores  of  the  Sai^a  Antelope  have  been  met 
with  in  six  or  seven  different  localities,  always  isolated,  but  not  a 
fragment  of  a  jaw,  or  detached  teeth,  or  any  fragments  of  limb 
bones  referable  to  the  Saiga,  have  been  found. 

"  How  then,"  writes  M.  Lartet,  "  can  we  account  for  the  frequent 
occurrence  of  the  horns  of  the  SaYga  in  the  caves  of  Central  and 
Southern  France,  and  of  no  other  portion  whatever  of  the  animal's 
skeleton,  except  by  supposing  that  the  long,  solid,  and  pointed  horns 
of  the  Saiga  constituted  a  formidable  weapon,  which  the  Reindeer- 
hunters  of  Perigord  prolxibly  obtained  by  barter,  or  commerce  of 
some  sort  from  the  people  with  whom  this  Antelope  was  indi- 
genous ?  " 

Of  the  human  skulls  and  bones  found  in  the  cave  of  Cro-Magnon, 
near  Les  Eyzies,  Prof.  Paul  Broca  observes  :  "  No  discovery  could 
be  of  greater  interest  to  Anthropologists  than  that  of  these  bones. 
"It  is  the  complement,  I  may  say  the  crowning  of  the  important 
discoveries  made  by  M.  Edouard  Lartet  and  his  lamented  collaborator 
Henry  Christy,  in  the  Caves  of  Perigord,  especially  m  ^i)aaX.  ^^  ^^^ 
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Eyzies.  The  objects  found  in  these  Caves,  not  only  furnished  us 
with  the  most  satisfactory  proofs  of  the  contemporaneity  of  Man  and 
the  Mammoth,  but  they  revealed  the  most  curious  details  of  the  life 
and  manners  of  the  old  Cave-dwellers  of  Perigord ;  still  we  were 
without  any  knowledge  of  the  anatomical  characters  of  this  intel- 
ligent and  artistic  race,  whose  clever  carvings  are  objects  of  our 
astonishment. 

"The  excavations  lately  made  near  Les  Eyzies,  by  M.  Louis 
Lartet,  enable  us  to  supply  this  want;  and  there  cannot  be  any 
doubt  of  the  authenticity  and  high  antiquity  of  the  human  bones 
there  exhumed." 

M.  Broca  is  of  opinion  that  the  human  remains  found  at  Cro- 
Magnon  are  not  only  "  as  old  as,  but  even  perhaps  older  than  the 
oarved  objects  from  the  great  Lcs  Eyzies  Cave.  The  latter  corres- 
pond with  the  period  when  the  Reindeer  predominated  in  the  fauna ; 
whilst  the  former  belong  rather  to  the  period  of  the  Mammoth; 
and  though  a  considerable  time  must  have  elapsed  between  the  two 
periods,  yet  there  is  nothing  to  hinder  the  belief  of  the  gradual 
passage  from  one  to  the  other,  without  any  ethnic  revolution,  the 
same  race  maintaining  itself  in  the  same  district  uninterruptedly ;  so 
that,  if  the  bones  from  Cro-Magnon  are  not  those  of  the  artists  of 
the  Beindeer  Period,  they  are  at  least  those  of  the  ancestors  of  that 
people." 

Notwithstanding  the  great  antiquity  of  these  remains,  on  con- 
trasting them  with  skulls  and  bones  of  the  limbs  from  the  Belgian 
Caves,  belonging,  no  doubt,  to  an  equally  remote  race  of  pre- 
historic men,  M.  Broca  is  struck  with  the  marked  distinctness  of 
type  which  they  present.  "  They  differ  from  each  other,"  observes 
Prof.  Broca,  "  as  much  at  least  as  modem  races  differ  from  one 
another."  M.  Broca  evidently  considers  this  to  be  a  strong  argu- 
ment against  the  unity  of  origin  of  mankind ;  but  to  us  it  only  seems 
to  prove  that  of  which  geologists  at  the  present  day  are  becoming 
more  and  more  convinced,  namely,  that  our  ideas  of  time  being  all 
derived  from  and  limited  to  tiie  records  of  historical  events  of 
civilized  races,  we  are  unable  to  conceive  justly  the  relative  duration 
of  the  existence  of  savage  races  of  mankind  previous  to  the  period 
when  they  were  brought  in  contact  with  the  disturbing  influences  of 
even  a  semibarbarous  civilization.  So  that  it  will  be  fomid,  as  our 
knowledge  of  the  Quaternary  epoch  increases,  so  will  our  estimate 
of  the  duration  of  time  over  which  it  extended  increase. 

We  have  in  the  plates,  accompanying  this  part,  illustrations  of 
oval  and  round  Mortar-stones  and  Rubber-stones,  used  probably  in 
the  preparation  of  food  or  in  finishing  the  manufacture  of  stone  or 
bone  implements.  Also  figures  of  flint  implements  and  scrapers, 
and  perforated  Reindeer's  horns  which  may  have  formed  parts  of 
sledges. 

This  work,  when  completed,  will  prove,  like  the  Christy  Collec- 
tion, which  it  illustrates,  a  most  valuable  contribution  to  pre-historic 
archeeology  and  alike  interesting  to  French  and  English  ethnologists. 

k  
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Okolooical  Socirt  of  London. — April  28th,  1869. — ^Papers  road : 
1.  **  On  the  Geology  and  Mineralogy  of  Hastings  County,  Canada 
West"  By  T.  G.  Wallbridge,  Esq.  Communicated  by  Dr.  Poroy, 
F.B.8. 

Before  describing  the  gold  and  iron-ores  of  Hastings,  which  formed 
the  main  subject  of  this  paper,  the  author  intnxluccil  a  geneial 
sketch  of  the  geology  of  me  county.  After  noticing  certain  local 
deposits  of  recent  origin,  he  described  the  oxtonsivo  accumulations 
of  Drift-gravels  and  Boulder-clay.  A  single  boulder  near  the  Shan* 
nonville  railway-station  was  said  to  cover  an  area  of  about  5  acres, 
and  to  have  a  thickness  of  100  feet.  The  evidences  of  glacial  action 
over  the  whole  countiy  were  referred  to,  and  the  direction  of  ioo- 
marks  cited  from  several  localities.  Below  tlie  Post-tertiary  deposits 
the  rocks  consist,  in  the  southern  townships,  of  Lower  Silurian  lime- 
stones, referred  for  the  most  part  to  the  Trenton  group  ;  and  in  the 
northern  townships  of  a  large  series  of  mctamorphio  rocks,  supposed 
to  be  of  Lower  I^Eiurentian  age.  Bosses  of  syenite  and  gneiss  pene- 
trate the  Silurian  beds  to  the  south  of  the  main  Lauren  tian  mass, 
and  several  outliers  of  Trenton  limestone  point  to  the  former  ex- 
tension of  the  Silurian  rocks  northwards.  AH  the  minerals  of  eco- 
nomic value  arc  confined  to  the  Laurentian  area. 

Gold  was  first  discovered  in  the  county  of  Hasting  in  18G().  Tlio 
author  described  in  detail  the  singular  occiirrenco  of  the  metal  at 
the  Richardson  Mine  in  Madoc,  where  it  was  found  in  two  jMKjketH 
associated  Avith  a  peculiar  black  carbonaceous  siihstanco,  a  fi-rru- 
ginous  dolomite,  and  ochre-brown  iron-ore.  AHsays  of  the  sur- 
rounding rocks  showed  the  existence  of  gold  cvon  at  a  c«)n8idoraliln 
distance  from  the  mine.  Mention  was  also  made  of  Hovoral  other 
gold  mines  in  Madoc,  Marmora,  and  Elzevir,  fn>ni  which  specimens 
were  exhibited,  and  analyses  of  ore  quoted. 

Tlie  iron-ores  of  Hastings  occur  partly  as  magnetic  oxide  and 
puily  as  haematite.  In  addition  to  the  well-known  "Big  Ore- 
bed  "  and  the  "  Seymour-bod,"  the  writer  mlled  attention  to  Homo 
new  localities  of  magnetic  ore  in  Ma<lot\  The  deposit  of  liaimatite 
called  the  "Kane  Ore-lx^d'*  was  discovered  by  the  autlior  Koine 
years  back ;  and  from  ancient  workings  in  this  bod  (aj)jiarc!ntly 
those  of  the  Indians,  who  may  have  used  the  ovhn)  as  war-paint) 
he  has  obtained  bone-needles  and  other  obj(?cts  of  human  workman- 
ship. Attention  was  then  directed  to  a  large  de])osit  of  specular 
iron-ore  in  Hungerford,  hitherto  imdescribed,  and  to  the  pyrrhotine 
or  magnetic  pyrites  of  Madoc. 

The  paper  concluded  with  a  notice  of  the  gidena  and  other  less 

important  minerals  of  the  county. 

Disci'SSioN. — Prof.  RaiDftay  inquired  oh  to  the  proof  of  the*  fxinUmvA^  of  ho  Ittrffft  a 
boulder  an  one  of  five  acn-n  in  ext4-nt.  Under  oruinury  eir('unihtan(M.ff  iarfre  bouiufnn 
fell  from  higher  rocks  on  to  the  Hurfacc  of  glacieTH  ))«;neuth,  and  wen;  by  tiniii  trunii- 
ported  to  the  places  where  now  found;  but  the  full  of  Mueh  a  maiM  iM;enH:<l  almont 
incredible.  He  suggested  that  possibly  it  might  be  an  outlier  of  tho  Lower  Lau- 
rentian beds. 
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Mr.  Dayid  Forbes  stated  that  the  rosults  of  his  own  examination  of  some  of  the 
specimens  from  the  gold  mines  of  this  district  did  not  ouite  tally  with  those  recorded 
in  the  paper,  especially  those  of  the  rocks  in  the  neignbourhood  of  the  veins.  He 
oonsidcred  that  the  gold  in  Canada  was  confined  to  the  veins. 

Mr.  Prestwich  cited  the  discovery  of  a  boulder  between  Stamford  and  Peterborough, 
which  was  at  least  400  feet  in  lengtOf  and  consisted  of  a  mass  of  Great  Oolite. 

Mr.  Searles  Wood  mentioned  a  bonlder  of  marl  in  the  coast  section  near  Cromflr 
upwards  of  300  yards  in  length  and  60  feet  in  height. 

Mr.  Wallbri<^c,  in  reply,  stated  that  the  rock  most  have  come  at  the  least  twenty 
miles  from  its  original  home.  The  surface  of  the  Trenton  limestone  rock  in  the 
neighbourhood  was  striated  in  the  direction  of  the  boulder.  There  was  no  eridenoe 
of  intrusion.    The  mass  was  traversed  in  two  or  three  places  by  crevices. 

2.  "  On  the  distribution  of  Flint  Implements  in  the  Drift,  with 
reference  to  some  recent  discoveries  in  Norfolk  and  Suffolk.*'  By 
J.  W.  Flower,  Esq.,  F.G.S. 

The  author  noticed  some  recently  discovered  localities  in  the 
valley  of  the  Little  Ouse  which  have  yielded  Flint  Implements,  viz. 
at  Broomhill,  about  350  foot  from  and  five  or  six  feet  above  the  level 
of  the  river ;  at  Gravel  Hill,  about  one  mile  from,  and  ten  feet  above 
the  river ;  at  Shrub  Hill,  about  one  mile  from,  and  only  a  foot  or  two 
above  the  river;  and  at  Lakenheath,  nearly  three  miles  from  the 
river,  and  sixty  feet  above  it.  In  the  first  three  of  these  localities 
the  worked  flints  are  in  coarse  gravel,  resting  immediately  on  the 
Cretaceous  beds  (Chalk  in  the  first  and  second,  Gault  in  the  third), 
and  overlain  by  regular  deposits  of  gravel  and  sand.  The  imple- 
ments resemble  those  of  Acheul,  Thetford,  and  Salisbury,  but  pre- 
sent some  peculiarities,  from  which  the  author  inferred  that  each 
place  had  its  own  workmen,  and  that  the  diflferent  forms  were 
intended  to  answer  different  purposes.  At  Brandon  implements 
formed  of  quartzite  wore  found  in  a  bod  consisting  of  rounded 
quartzite  pebbles  mixed  with  about  one-fourth  of  flints.  Flint 
implements  occurred  beneath  this  bed. 

The  author  indicated  the  geographical  characters  of  the  district 
and  the  peculiarities  in  the  distribution  of  the  flint  implements, 
which  he  regarded  as  in  accordance  with  tlie  phenomena  presented 
by  the  valley  of  the  Somme ;  and  he  argued  from  the  consideration 
of  all  the  facts  that  the  implements  were  not  transported  to  their 
present  situation  by  the  agency  of  the  rivers  in  whose  valleys  they 
occur,  but  that  they  were  made  upon  the  spot,  exposed  upon  the 
surface  with  the  gravels  with  which  they  are  found,  and  from  which 
they  were  made,  and  finally  covered  up  by  the  river-gravels  and 
sandy  beds  which  now  overlie  them. 

D18CU6.SION. — Mr.  Prestwich  dissented  from  the  author  as  to  many  of  his  coneln- 
sions.  There  were  in  the  district  drained  by  the  River  Ouse  beds  of  c;Tavel  belonging 
to  the  Boulder-clay  series,  from  which  the  quartzite  pebbles  described  mij^ht  have 
been  derived.  The  author  had  not  taken  into  proper  account  the  formation  of  the 
valleys  by  erosion,  and  it  was  a  mistake  to  suppose  that  others  had  not  also  attributed 
the  formation  of  the  implements  to  the  close  proximity  of  the  spots  in  which  they  ore 
found.  The  implements  were  not  limited  to  the  lower  part  of  the  gravel,  thongh 
principally  occurring  there,  but  occurred  even  above  the  seams  of  river  sheUs.  He 
inquired  whether  the  gravel  between  the  Little  Ouse  and  the  Wissey  might  not 
belong  to  the  Boulder-day  series. 

Professor  Ramsay  agreed  with  the  author  that  flint  implements  might  be  found  in 
other  localities  than  those  in  the  neighbourhood  of  nvers.    He  protested  againit 
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referring  Uie  graTds  to  the  iiTen  tf  they  at  present  exist.  The  tnciont  rivers  had 
no  doubt  run  at  far  higher  levels  than  at  present.  Even  the  watersheds  afford  no 
gaiiffe  of  the  ancient  bounds  of  the  rivers. 

Mr.  Evans  stated  his  belief  that  the  gravels  on  the  plateau  between  the  Little 
Onse  and  the  Wissey  belonged  to  the  Glacial  series.  He  cuuld  not  agree  with  the 
author  in  limiting  the  occurrence  of  the  implements  to  the  ba:«e  of  the  beds,  in 
ignoring  the  erooing  power  of  rivers,  nor  in  re^rding  the  deposits  at  T^kenheath 
and  Yaudriconrt  as  remote  from  all  possible  river-aetion.  lie  muintained  that  the 
whole  of  the  phenomena  were  in  accordance  with  the  excavation  of  the  valley,  since 
tiie  highest  beds  with  implements  had  been  deposited  near  Brandon,  and  pointed  out 
that  a  large  part  of  the  great  plain  of  the  Fens  had  probably  been  formed  principally 
by  tidal  action,  since  the  deposit  of  the  gravel-beds  at  Shrul)  Hill. 

llr.  Searles  Wood  did  not  think  that  the  vallevs  of  the  district  under  considera- 
tion had  been  formed  by  river-action.  Some  portion  of  the  upper  valleys  of  the  Thet 
and  little  Ouse  were  intraglacial,  and  possibly  they  might  oe  partly  due  to  tidal 
action. 

Mr.  Flower,  in  reply,  could  not  accept  the  belief  that  the  process  of  the  manufao- 
ture  of  these  implements  could  have  been  carried  on  during  a  lengthened  period,  or 
other  traces  of  tno  men  who  formed  them  would  have  come  to  li^ht.  lie  still 
thought  the  French  theory  of  diluvial  action  was  the  most  in  accordance  with  the 
phenomena. 

n. — May  12th,  1869.  1.  "On  some  of  the  results  arising  from 
the  bedding,  joints,  and  spheroidal  structure  of  the  Granite  on  the 
Eastern  side  of  Dartmoor,  Devonshire."  By  G.  Wareing  Ormerodi 
Esq.,  M.A.,  F.G.S. 

After  noticing  the  apparent  bedding  of  the  granite,  the  author  stntM 
that  in  various  places,  as  at  Scarrcy  and  Bolstone  Tors  on  tlio  north, 
Kestor  and  Middloton  near  Chagford,  Blackingstone  near  Moreton,  and 
Houndtor  near  Ilsington,  the  beds  dipped,  and  the  contour  of  the 
country  was  there  caused  by  these  curves.  The  joints  ran  in  directions 
mostly  from  N.  to  S.  and  E.  to  W.  The  N.  and  8.  joints  were  gene- 
rally nearly  perpendicular ;  the  E.  and  W.  often  inclined  to  tlie  N.  or 
8.  Descriptions  of  the  chief  forms  of  joints  and  j)eculicinties  con- 
nected with  thera  were  given  ;  and  it  was  stated  that  decay  acted  along 
these  lines,  and  that  to  them  the  forms  of  the  Tors  may  be  traced. 
Examples  were  given  showing  the  effect  of  joints  in  the  large  mas- 
sive Tor  and  in  the  insulated  rock  pillar.  A  spheroidal  structure  was 
shown  to  exist  in  tlie  coarse  granite  south  of  the  Teign,  and  the  possible 
connexion  of  the  Rock  Basins  with  it  was  noticed.  A'arious  localities 
were  mentioned  where  the  structure  was  to  be  seen  in  cuttings,  and  in 
masses  like  boulders  but  actually  in  situ.  To  this  cause  the  form  of 
rounded  insulated  rocks  was  attributed.  In  conclusion,  tlie  author 
stated  that  these  three  causes  had  acted  frequently  together,  and  that 
he  considered  that  to  them  the  origin  of  the  Logan,  or  llockiug-stones, 
was  often  to  be  attributed.  The  Logans  at  Belstone  and  Thornworthey 
he  attributed  to  the  action  of  these  three  causes ;  and  that  at  llippon 
Tor  to  bedding  and  joints.  The  Drewsteignton  Logan  he  considered  as 
a  transported  block,  and  the  **  Nutcrackers  "  at  Lustleigh  as  a  rock, 
which  had  rolled  down  from  the  high  ground  above. 

Discussion. — Prof.  iVnstcd  had  observed  similar  conditions  in  Leicestershire, 
Aldemey,  and  el.HCwhere.  The  most  important  feature  in  the  cjlso  was  the  amount  of 
Bubaerial  disintegration  and  denudation  to  wliich  the  roeks,  and  es])eciallv  the  Tors, 
bore  witness.  The  bedding  pointe<l  to  the  metamorphic  character  of  granite  ;  and  in 
eome  parts  of  Corsica  thiti  was  still  more  plainly  evinced  than  in  Dcvonsliirc. 

Ml.  W.  W.  Smyth  agreed  that  the  disintegration  of  granite  was  mainly  dlNA^J^^2Ei^ 
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causes  pointed  oat  by  the  author.  He  did  not,  howeyer,  regard  them  as  eniird^  rs- 
■ultinfi^  from  subaerial  denudation  acting  on  a  surface  of  uniform  quality.  There  was 
probably  a  difference  in  the  piroportions  of  the  constituent  parts  in  the  CTanite,  some 
parts  in  the  same  quarry  beins^  soft,  while  others  were  of  extreme  hardness.  These 
iofter  parts  were  easily  removed,  while  the  harder  parts  were  left.  The  Question  wis, 
whether  this  difference  was  the  result  of  the  original  deposition  or  of  suDsequent  se- 
gregation. Even  where  china  clay  result^  from  the  decomposition  of  the  rock,  some 
of  the  nodules  of  harder  granite  occurred. 

Prof.  Brayley  had  observed  similar  spheroidal  structure  in  other  crystalline  rocks, 
and  had  called  attention  to  the  subject  some  years  ago.  The  phenomena  at  Kam  Br8 
in  Cornwall  were  much  the  same  as  on  Dartmoor,  and  resulted  from  the  concealed 
concentric  spheroidal  structure  of  the  rock,  or  what  he  might  term  spheroidal  ten- 
sion. In  Leicestershire  syenite,  Rowley  Rag,  and  Northumberland  basalt  the  tame 
was  to  be  traced.     He  regarded  it  as  the  result  of  slow  cooling. 

Mr.  Scott  had  observed  similar  tors  in  the  neighbourhood  of  Dublin ;  and  on  ex- 
amination of  smaller  blocks,  each  was  found  to  contain  a  nucleus  coated  with  a  sort 
of  crust,  formed  principally  of  black  Mica.  In  the  stratified  granites  of  Donegil 
such  nuclei  did  not  occur. 

2.  ''Kotes  on  apparent  Lithodomus  perforations  on  the  TTjUb  of 
North-west  Lancashire."     By  D.  Mackintosh,  Esq.,  F.G.S. 

The  author  described  certain  perforations  discovered  by  him  in  the 
Hmestone  rocks  near  Morecambe  Bay  at  altitudes  varying  from  200  oi 
300  to  667  feet  above  the  sea.  He  stated  that  the  course  of  these  per- 
forations seemed  to  be  irrespective  of  any  differences  in  the  hardness  of 
the  rock,  and  hence,  and  from  the  regularity  and  smoothness  of  the 
cavities,  he  argued  that  they  could  not  be  the  result  of  the  chemical 
and  mechanical  action  of  the  atmospheric  moisture.  The  perforations 
were  said  to  occur  chiefly  in  groups,  often  ramifying  from  a  common 
entrance,  and  where  the  actual  entrance  is  preserved  this  is  narrower 
than  the  more  deeply  seated  portions.  The  author  maintained  that  the 
hollows  described  by  him  had  been  ground  out  of  the  rock,  and  he  ex- 
pressed his  belief  that  they  were  made  by  some  animal  when  'the 
land  was  submerged  to  the  extent  indicated  by  the  altitutes  at  which 
they  occur.'  From  their  position  he  supposed  their  formation  to  have 
taken  place  during,  or  immediately  before,  the  Glacial  epoch. 

Discussion. — Mr.  J.  Gwyn  Jeffreys  remarked  that  Mr.  A.  Tylor  had  already  called 
attention  to  the  same  subject  three  years  ago.  He  could  not  agree  in  regardmg  the 
marking  as  lithodomus  borings.  Tne  borings  of  Saxtcava  and  Gastrochtena  were  not 
parallel,  but  enlarged  towards  the  base  into  a  pear-shaped  form.  They  were  also 
comparatively  straiprlit,  and  not  curved  or  bifurcated^  as  in  the  limestones  exhibited. 
The  range  in  heiglit  was  also  against  their  being  the  work  of  marine  mollusks.  He 
thought  the  holes  were  more  probably  due  to  atmospheric  agency. 

Prof.  Anstod  had  seen  in  the  large  blocks  of  the  Cvclopean  walls  of  Greece,  holes 
of  various  sizes,  bored  to  different  depths  by  the  combined  action  of  vegetation  and 
atmospheric  influences.  In  some  cases  these  holes  were  large  enough  to  receive  the 
arm,  and  were  two  or  three  feet  in  length. 

3.  '*0n  the  Parallel  Roads  of  Glen  Roy."  By  Prof.  James  Nicol, 
F.R.8.,  F.G.S. 

The  author  briefly  noticed  the  two  principal  hypotheses  which  have 
been  advanced  to  account  for  the  formation  of  these  terraces,  and 
asserted  his  own  belief  in  their  marine  origin.  He  rested  his  argument 
against  the  hypothesis  of  their  lacustrine  origin  chiefly  on  the  ground 
that  if  their  formation  be  due  to  successive  periods  of  repose,  alternating 
with  sudden  drainings  of  a  lake  occupying  the  present  valley  of  Glen 
Roy,  we  ought  slill  to  find  traces  of  the  violent  tUhdcles  occasioned  by 
these  drainings,  or  of  large  rivers  in  the  gorges  through  which  the 
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waters  must  have  flowed.  The  author  states  that  no  such  appearances 
presented  themselves;  on  the  contrary,  he  adduced  certain  characters 
ezhihited  hy  these  gorges,  which,  he  considered,  were  strongly  in 
evidence  of  long-continued  sea-action,  and  seemed  to  indicate  that 
the  gorges  in  question  had  heen  occupied,  at  the  time  of  the  formation 
of  the  terraces,  hy  arms  of  the  sea. 

Discussion. — Mr.  J.  Gwyn  Jeffh>y8  regretted  that  no  organic  remains  had  been 
foiind  in  these  beaches. 

Mr.  Evans  agreed  with  the  author  as  to  the  difficulties  presented  by  the  Lake 
theory  in  accounting  for  the  terraces,  especially  those  not  in  Glen  Koy  itself,  but  in 
the  Tallcy  of  the  Spean.  He  called  attention  to  the  part  which  sheep  and  other 
animals  had  played  in  the  preservation  of  the  Parallel  Roads,  the  vegetation  on  which, 
in  consequence  of  their  being  more  frequented  by  the  animals,  was  of  a  different 
character  from  that  on  the  other  parts  of  the  slope. 

Mr.  H.  M.  Jenkins  objected  to  the  supposition  of  the  sudden  alteration  in  the  level 
of  the  water  adopted  by  the  author.  He  thought  the  gradual  sinking  of  the  water 
was  quite  compatible  with  the  formation  of  the  roads.  Me  instanced  the  formation  of 
iensoes  in  gravel-pits  filled  with  water. 

Sir  H.  James  announced  that  the  Ordnance  Survey  of  the  district  in  question  was 
now  complete. 

4.  ''On  Beds  of  supposed  '  Eothliegende'  age,  near  Knares- 
borough."     By  J.  Clifton  Ward,  Esq.,  F.G.S. 

The  author  called  attention  to  certain  beds  occuring  in  the  neigh- 
bourhood of  Knaresborough,  especially  at  Plumpton,  either  of  a  coarse 
and  conglomeratic  structure,  or  consisting  of  sandstones  or  sandy 
shales.  These  beds  have  been  regarded  by  some  as  belonging  to  the 
**Bothliegende"  series;  by  others  as  belonging  to  the  Millstone  Grit. 
The  chief  arguments  in  favour  of  their  belonging  to  the  Millstone-Grit 
are,  as  stated  by  the  author: — 1.  Their  similarity  to  true  Millstone 
Grit  beds ;  2.  Their  occurrence  in  a  Millstone-Grit  area ;  3.  Their  con- 
formity to  the  underlying  Millstone-Grit  rocks,  and  the  unconformity 
of  the  overlying  Magnesian  Limestone ;  4.  Their  containing  plant- 
remains  similar  to  those  of  the  Millstone-Grit;  5.  Their  colour.  Their 
purplish  tint,  and  resemblance  to  certain  CJerman  **Rothliegende'*  con- 
glomerates, are  the  only  characters  which  seem  to  unite  them  with 
beds  of  that  age. 

Edixburgh  Geological  Society. — The  ninth  ordinary  meeting  of 
the  society  was  held  on  Thursday,  the  1st  April.  James  Powrie,  Esq., 
F.G.S.,  Vice-president  of  the  Society,  in  the  chair.  An  elaborate  paper 
on  **The  Earliest  Vestiges  of  Vertebrate  Lite"  was  read  by  Mr. 
Powrie,  of  which  the  following  is  an  abstract : — The  author  stated  that 
the  earliest  vestiges  of  vertebrate  life  had  been  found  in  the  Upper 
Silurians  of  England,  consisting  of  imperfect  fragments  of  fishes.  In 
the  Upper  Ludlow  and  Downton  beds,  and  Lower  Old  Red  Sandstone 
of  Hereford,  etc.  Pteraspisy  Cephalaspis,  and  remains  of  Acanthodean 
fishes  were  by  no  means  uncommon,  but  these  always  in  such  an  im- 
perfect state  that  the  nature  and  relations  of  the  fishes  to  which  they 
belonged  could  scarcely  be  ascertained.  Much  light,  however,  had 
been  thrown  on  these,  the  most  ancient  of  known  fishes,  from  the  dis- 
covery, in  the  Lower  Old  lied  Sandstone  of  Forfarshire,  of  a  bed  of 
very  great  extent,  consisting  of  various  coloured  semi-calcareous  shales, 
with  imbedded  nodules,  which  contain  remains  of  Crust&c^a^  ^xA'^V^^:^^ 
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in  very  considerable  abundance,  and  from  which  very  complete  speci- 
mens had  been  obtained  of  fishes  belonging  to  the  families  Cephalaifiim 
and  Acanthodida,  Little  notice  was  taken  of  the  cephalaspid  fishes,  ss 
a  monograph  of  this  family,  by  Mr.  E.  Ray  Lankester,  was  in  conns 
of  publication  by  the  Palseontographical  Society ;  but  of  the  Tarioiu 
genera  and  species  of  the  latter  lengthened  descriptions  were  giTOi. 
Five  genera  of  that  family,  namely,  Acanthodei,  Diplacanthtu,  JBuihh 
eantkus,  Ponexin^  and  Climating  yielding  twelve  species,  were  stated  to 
have  been  found  in  the  Forfarshire  sandstones.  In  addition  to  these,  a 
solitary  specimen  of  a  fish  was  described,  which  was  shown  to  have 
little  or  no  affinity  to  any  known  fanuly  of  this  class,  whether  recent 
or  fossil.  The  name  CephalopUruB  Pagei  was  assigned  to  it,  and  a  new 
family  suggested  for  its  reception,  to  be  called  CephalopUrida.  In  ooa- 
olusion,  the  high  class  these  olden  fishes  held  in  the  scale  of  organic 
existence  was  pointed  out,  in  many  respects  approaching  to  the  Placoid 
order,  to  which  the  modem  shark  belongs,  and  which,  if  high  organ- 
ization and  great  adaptability  for  the  element  in  which  the  animal 
moves  mark  rank,  must  stand  very  high  indeed  amongst  fishes.  The 
Acanthodida  are  perfect  fishes  of  their  kind,  classing  even  higher  tiian 
the  average  of  those  which  are  found  in  the  waters  of  to-day ;  and 
that,  in  no  respect,  approximating  to  any  of  the  other  orders  of  verte- 
brate life,  they  gave  small  reason  to  believe  in  a  common  origin  for  all; 
and  in  this  respect  that  they  agreed  with  the  varieties  of  animal  life  of 
that  very  ancient  period.  Not  only  all  the  great  divisions,  but  even 
the  various  classes  of  animals,  being  as  distinct  then  as  now,  and  that 
no  intermediate  forms  could  yet  be  shown  to  have  existed. 

Geological  Societt  of  Glasgow. — The  ordinary  meeting  was  held 
on  the  1st  of  April.  The  Kev.  Henry  W.  Crosskey,  F.G.S.,  Vice- 
President,  in  the  Chair. 

The  following  papers  were  read : — 

I.  **0n  the  action  of  organic  matter  on  peroxide  of  iron,  as  observed 
in  the  Post-Tertiary  sands  of  Glasgow."  By  Mr.  J.  Wallace  Young. 
Mr.  YouDg's  observations  were  the  result  of  a  visit  to  the  excavations 
for  Stobcross  docks,  and  the  following  summary,  in  part  only,  may  prove 
interesting  to  chemical  geologists  :  1.  Underneath  a  few  feet  of  ordinary 
brown  river  sand,  containing  hazel  nuts  and  fragments  of  decayed 
wood,  a  dark-coloured  bed  of  sand,  charged  with  decaying  vegetable 
matter,  was  found,  which,  when  treated  with  an  acid,  gave  off  sul- 
phuretted hydrogen,  resulting,  he  believed,  from  sulphide  of  iron.  The 
sulphur  and  sulphuric  acid  were  estimated  in  the  usual  manner,  and 
were  : — Sand  dried  at  100*  C,  sulphuric  acid,  '10  per  cent. ;  sulphur, 
1*49  per  cent.  The  sulphuric  acid  would  be  equal  to  '21  per  cent,  of 
gypsum,  and  the  sulphur  equal  to  4*09  per  cent,  of  the  monosulphide 
of  iron.  2.  A  portion  of  a  large  oak  tree,  which  had  been  turned  up, 
gave  a  water  solution  containing  free  sulphuric  acid  and  sulphate  of 
iron,  probably  derived  from  oxidation  of  sulphide  of  iron  by  exposure 
to  the  air.  The  presence  of  sulphide  of  iron  may  be  explained  by  the 
reducing  action  of  decaying  organic  matter  on  peroxide  of  iron  and 
sulphate  of  lime— carbonate  of  iron  and  sulphide  of  calcium  being  first 
formed,  and  then  immediately  decomposed  into  sulphide  of  iron,  whidh 
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hat  lenudned,  and  carbonate  of  calcium  which  had  been  remoTed.  8. 
Some  tabular  concretions,  concentrically  disposed  around  twigs,  were 
fband  to  be  composed  of  sand  and  clay  cemented  together  by  peroxide 
of  iron.  Two  specimens  gave  respectively  29*97  and  25*14  per  cent. 
of  peroxide  of  iron.  The  origin  of  these  tubes  the  author  considered 
to  be  due  to  the  decaying  of  ti^o  vegetable  tissue  of  the  twigs,  leaving 
amall  holes  through  which  water  had  carried  down  iron  in  some  form 
or  another,  and  gradually  cemented  together  the  surrounding  sand  and 
day.  On  breaking  open  many  pieces  of  the  brown  clay,  they  were 
seen  to  be  perfectly  crowded  with  holes,  some  merely  surrounded  with 
a  stain  of  peroxide  of  iron,  and  in  all  stages  up  to  the  perfect  tubes. 
The  iron  in  tiie  surrounding  clay  appeared  to  bo  equally  distributed 
throughout,  so  that  the  excess  of  iron  oxide  had  been  added,  he  be- 
lieved, in  the  manner  indicated,  and  not  by  segregation  from  the 
snrronnding  matrix. 

II.  "  Notes  on  the  Post-Tertiary  GFeology  of  the  Carse  of  Falkirk." 
By  Hr.  John  Bums.  The  author  gave  an  interesting  account  of  the 
aaperficial  deposits  of  the  district,  derived  from  an  examination  of 
several  exposed  sections,  and  from  the  records  of  the  beds  passed 
through  in  boring,  and  by  the  sinking  of  shafts  for  the  working  of 
minerals ;  his  views  being,  in  general,  confirmatory  of  those  entertained 
by  Messrs.  CroU  and  Bennie  as  to  the  existence  of  a  great  trough 
between  the  valleys  of  the  Clyde  and  the  Forth. 

III.  "On  the  succession  of  the  Post-Tertiary  beds  beneath  the 
Boulder-clay  at  Eilmaurs."  By  Mr.  John  Young.  In  the  course  of 
his  remarks,  Mr.  Young  stated  that  ever  since  the  discovery,  in  the 
year  1816,  of  the  remains  of  the  Mammoth,  ElephoB  primigeniusj  at  the 
Woodhill  quarry,  Kilmaurs,  these  beds  had  attracted  the  attention  of 
nearly  every  writer  on  Scottish  Post-tertiary  geology.  Since  the 
period  of  the  first  discovery,  some  nine  or  ten  tusks,  and  a  portion  of  a 
molar  tooth  had  been  found,  also  some  horns  of  the  Reindeer,  Cervm 
tarandu8,  preserved  in  the  Hunterian  Museum  with  two  Mammoth 
tusks.  These  remains  were  at  first  referred  to  the  Boulder-clay.  Dr. 
Bryce,  a  few  years  ago,  however,  having  become  satisfied  of  the 
nnfossiliferous  nature  of  this  deposit  as  it  exists  in  the  West  of  Scot- 
land, made  an  examination  of  the  Kilmaurs  beds,  and  from  information 
obtained  from  parties  who  had  formerly  worked  in  the  old  quarry,  and 
from,  a  section  opened  up  for  him,  he  was  able  to  show  clearly  that  the 
remains  of  the  Mammoth  and  the  Beindccr  were  not  found  in  the 
Boulder- clay,  but  in  certain  thin  beds  underlying  the  Till,  and  super- 
imposed upon  the  Carboniferous  sandstone  of  the  Woodhill  quarry.  In 
Dr.  Bryce's  paper,  with  section,  showing  the  order  of  succession  of 
the  beds,  published  in  the  Quarterly  Journal  of  the  Geological  Society 
of  London  for  1855,  it  is  stated  ''that  several  species  of  marine  shells 
had  been  found  along  with  some  of  the  tusks/'  but  as  these  had  never 
been  correctly  identified  the  ago  of  the  beds  had  always  remained 
doubtful,  and  the  relations  of  the  ''Mammoth"  bed  to  that  containing 
the  marine  shells  was  involved  in  a  certain  amount  of  obscurity,  which 
recent  discoveries  had  only  enabled  the  author  fully  to  clear  up. 
From  the  researches  of  Mr.  Craig,  however,  and  the  discovery  in  the 
beds  of  two  sets  of  organisms  of  difierent  origin  and  age,  such  ea  tk<^^i^ 
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exhibited,  lie  was  able  to  show  their  exact  relation ;  and  the  evidence 
thus  gained  beyond  what  was  formerly  known  goes  to  prove  that  the 
Garmel  was  a  valley  in  Pre-glacial  times,  in  which  roamed  herds  of 
Beindeer  and  the  hairy  Mammoth,  and  that  some  of  these  have  left 
their  remains  in  certain  estuarine  deposits  formed  over  the  lower  levels 
of  the  valley.  The  next  evidence  is  the  depression  of  the  valley,  with 
its  estuarine  beds,  under  sea  level,  as  clearly  indicated  by  the  bed 
of  sand  with  marine  shells  of  Arctic  types,  marking  as  it  were,  by  their 
presence,  the  dawn  of  the  Glacial  period.  Mr.  Craig  had  also  obtained 
evidence,  from  other  pits  and  bores  sunk  in  the  valley,  that  the  marine 
sand  and  estuarine  beds  had  suffered  denudation  at  several  points  before 
the  Boulder-clay  and  upper  drifts  (/>0  feet  in  thickness)  were  deposited 
above  them,  the  Boulder-clay  at  these  points  resting  upon  the  Carboni- 
ferous sandstone  of  the  district.  Mr.  Young  concluded  his  remarks  by 
stating  that  he  could  not  give  a  decided  opinion  at  present  as  to  the 
exact  age  of  the  '*  Mammoth"  bed  at  Kilmaurs,  but  the  evidence 
seemed  to  point  it  out  as  a  Pre-glacial  remnant  of  the  oldest  Post-tertiary 
strata  yet  discovered  in  the  West  of  Scotland.  J.  A. 


THE  SOUTH  COAST  OF  FURNESS.» 

SiE, — In  Mr.  Maw's  article  in  the  February  number  of  the  Oso- 
LOGiOAL  Maoazine,  he  does  not  mention  a  whitish-grey  sandy  (day 
which  emerges  through  the  beach  gravels  about  high-water-mark 
between  his  two  cliffs.  The  same  clay  (four  years  ago)  could  be 
seen  at  intervals  for  two  miles  along  the  east  shore ;  and  about  that 
distance  from  Eampside,  I  found  it,  in  cutting  down  to  the  shell- 
beds,  20O  yards  inland,  six  feet  below  the  surface.  On  the  west 
shore,  near  the  next  cliff,  a  little  over  a  mile  from  Eampside,  it  is 
bluer,  and  of  a  rather  more  soapy  nature,  containing  smoothed 
pebbles,  a  little  striated. 

I  fail  to  see  anything  new  in  Mr.  Maw's  notice  of  the  shell-beds, 
except  it  be  in  his  having  carried  them  to  the  top  of  the  cliff,  a 
height  of  more  than  forty  feet  (see  his  Fig.  2",  a).  This  is  interesting, 
if  intended  to  signify  the  fact,  as  I  had  not  ascertained  that  they  any- 
where rose  above  the  25  feet  contour.  I  liad  certainly  observed  that 
grass-sods  falling  from  above,  were  charged  with  minute  shells,  bat 
I  judged  they  might  have  been  carried  over  the  head  in  storm-spray. 

With  respect  to  the  ago  of  our  Furness  shell-beds,  I  had  hoped 
that  the  very  carefully  drawn  up  list  of  spocies  given  by  me  on  page 
216  of  the  last  Number  of  the  Geologist,  1864,  and  reprinted  in  the 
North  Lonsdale  Magazine,  1866,  would  have  sufficiently  indicated 
their  Post-glacial  character:  not  one  arctic  shell  being  there  re- 
corded. That  list  is  not  a  long  one,  and  perhaps  it  might  be 
augmented  :  still,  owing  to  their  comminuted  state  in  many  places, 
it  was  a  work  of  time  and  trouble ;  and  if  it  be,  as  1  have  believed 
it  to  be,  the  only  one  published,  it  is  not  without  a  certain  value.     I 

1  Owing  to  want  of  space  last  month  this  and  the  following  letter  were  onaToidably 
postponed. — ^£dxt. 
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am  of  opinion  that  the  Bay  of  Horoamb^  is  a  mucli  less  ancient  inlet 
than  the  Frilih  of  Clyde,  and  the  Eyles  of  Bute,  where  Mr.  Smith, 
Mr.  Sowerby,  my  revered  friend  Dr.  Landsborough,  and  numerous 
acute  observers  have  worked  so  successfully :  the  coeval  shore  line  of 
this  part  of  Britain,  viz.  Cumberland  and  Lancashire,  doubtless  stood 
a  long  way  further  out.  E.  Hodgson. 

Ulvisston,  15^  JforeA. 

"  GEOLOGICAL  NOTES  FROM  NORWICH." 

[PMeeedingi  of  the  Bristol  Naturalists'  Society,  Vol.  iii.,  Nos.  7,  8,  and  9,  1868. 
Noticed  in  Gbological  Naoazine  for  April,  p.  177.] 

Sib, — ^Permit  me  to  reply  to  the  somewhat  stringent  remarks  of 
H.  B.  W.  in  your  last  number,  and  to  suggest  that  it  would  have 
been  much  kinder  if  H.  B.  W.  had  ascertained  whether  the  short 
abstract  were  a  correct  re^unU  of  the  original  paper.' 

The  different  statements  made  at  Norwich  respecting  the  geology 
of  that  county  were  so  conflicting  and  contradictory  as  to  coll  forth 
a  remark  to  that  effect  from  the  President  of  the  Qeological  section 
(see  Norfolk  News,  Aug.  22,  1868).  So  puzzling  were  they  that  I, 
in  common  with  many  others,  felt  really  ''out  of  my  element," 
and  ''  at  sea,"  and  therefore  had  recourse  to  "  literature"  for  informa- 
tion to  which  also  I  would  refer  H.  B.  W.  For  instance,  I  found 
that  the  Norwich  beds  are  said  to  have  been  seen  to  directly  overlie 
the  Red  Crag  at  Chillesford  {vide  Elem.  Geol.  pp.  196, 198).  Again, 
the  same  authority  states  that  the  Bridlington  beds  have  about  the 
same  age  as  the  Chillesford  {loc.  ctL  p.  198). 

With  regard  to  my  statement  respecting  the  Fotamides,  1  still  see 
no  reason  why  they  should  not  be  that  sub-genus,  nor  can  I  discover 
any  difference  between  the  Bramerton  shells  and  many  that  1  obtained 
from  the  fluvio -marine  beds  of  the  Isle  of  Wight.  The  shells  of  the 
Potamides  cannot  bo  distinguished  from  the  CerOhia  (vide  Wood's 
Crag  MoUusca,  p.  68)  in  thoir  conchological  character,  but  the  former 
lived  in  estuarine  or  freshwater,  whUe  the  latter  lived  in  marine 
habitats. 

With  the  Bramerton  fossils  are  found  some  freshwater  shells,  and 
therefore  the  conclusion  that  they  were  Potamides  is  a  very  likely  one.' 
Mr.  Wood  also  makes  a  statement  to  that  effect  (Crag  Moll.  p.  68). 
Sir  Charles  says  (Elem.  p.  196),  ''It  is  clear  that  these  beds  have 
accumulated  at  the  bottom  of  the  sea  near  the  mouth  of  a  river." 

With  regard  to  the  antiquity  of  the  Red  Crag,  I  simply  stated  that 
the  Red  Crag  was  the  oldest  Pliocene  formation,  with  which  I  had  then 
to  do,  and  H.  B.  W.  may  fairly  have  conjectured  this,  for,  probably, 
there  are  few  to  whom  the  Coralline  Crag  is  not  familiar. 

^  This  is  written  Morcamb  in  Beck's  work  "  Annales  Fnmesiensis,"  the  best  work 
we  have. — E.H. 

*  We  are  exceedingly  sorry  to  learn  that  the  Bristol  Naturalists'  Society  are  in  the 
habit  of  issuing  their  jrroccedings  without  first  consulting  authors  whose  papers  they 
intend  to  publish,  and  obtaining  their  corrections  to  the  same.  We  would  earnestly 
reoommend  Mr.  Stoddart  in  future  to  insist  upon  seeing  and  revising  hifl  own  papers 
before  publication,  in  whatever  Journal  they  may  appear. — ^Edit. 

*  J^tamides  does  not  occur  in  the  Norwicn  Crag. — Edit. 
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In  conclusion,  if  H.  B.  W.  should  ever  visit  Bristol,  I  shall  he 
happy  to  show  him  my  PotanUdes,  and  elicit  his  opinion. 

7,  King  Square,  Bristol.  W.  W.  Stoddabt. 

EUGBY  SCHOOL  NATUBAL  HISTORY  SOCIETY. 

Sib, — In  your  kind  notice  of  the  Rugby  School  Natural  History 
Society's  Reports,  there  are  one  or  two  errors  of  some  importance. 
Will  you  allow  me  to  correct  them?  A  quotation  is  made  from  a 
report  very  much  out  of  date,  and  it  is  made  to  appear  as  if  appli- 
cable to  the  present  system.  As  it  is,  very  nearly  tne  whole  school, 
and  not  one-tenth  only,  are  at  work  at  Natural  Science,  and  have  been 
80  for  five  years.  The  central  study  is  Chemistry,  this  is  connected 
on  the  one  side  with  Natural  History,  of  which  Botany  and  Greology 
are  selected  as  types ;  and  on  the  other  side  with  Physics,  that  is, 
with  us,  with  mechanics,  and  heat,  and  electricity. 

Many  of  your  readers  would  be  interested,  I  think,  in  seeing  how 
laborious  young  observers  are  in  botany,  and  how  much  is  found  to 
provide  them  with  original  work. 

I  must  disclaim  the  honour  of  being  President  This  post  is  most 
worthily  filled  by  Mr.  Kitchener,  M.A.,  F.L.S.,  to  whom  the  Society 
10  greatly  indebted.  James  M.  Wilson. 

BuQBY,  May  8,  1869. 

P.S. — One  of  my  young  geologists,  Mr.  H.  C.  Cholmondeley,  tells 
us  of  a  singular  subsidence  at  Marton,  near  Northwich,  on  Lord 
Delawarr's  property.  About  twelve  years  ago  a  circular  area,  sixty 
yards  across,  suddenly  sank  down,  to  a  depth,  as  I  understand,  of  a 
few  yards.  Two  years  ago  a  fresh  subsidence  took  place,  sufficient 
to  submerge  a  poplar  tree,  which  remained  standing  in  the  circular 
lake  so  formed.  Last  term  the  ground  again  sank,  and  the  sinking 
was  accompanied  with  much  noise,  and  violent  movement  of  the 
water.  The  water  was  cold.  It  is  four  miles  to  tlie  nearest  salt 
mine,  and  three  to  the  nearest  brine  works.  He  is  unable  to  assign 
any  cause  for  the  phenomena.  Perhaps  some  of  your  Cheshire  cor- 
respondents can  enlighten  us. — J.M.W. 

THE  GBAVELS  OF  LOPHAM  FOBD-. 

SiB, — I  think  it  important  that  the  phenomena  at  Lopham  Ford 
should  be  fully  discussed,  on  account  of  the  light  they  are  calculated 
to  throw  upon  denudation.  I  am  glad,  therefore,  that  my  esteemed 
friend  has  not  allowed  my  reply  to  his  query  to  pass  without 
remark,  for  I  hope  the  question  he  raises  may  induce  Geologists 
to  go  and  see  for  themselves  and  report  to  you.  I  should  not  have 
referred  again  to  the  subject,  because  I  have  said  my  say,  and  stand 
by  my  opinion.  But  Mr.  S.  V.  Wood,  jun.,  has  kindly  and  spon- 
taneously written  to  me,  to  tell  me  that  he  visited  the  spot  with  Mr. 
Harmer,  while  they  were  engaged  in  mapping  the  glacial  deposits, 
and  that  he  agrees  with  me  that  the  gravel  south  of  Lopham  Ford 
ift  Middle  Drift,  and  not  a  river-graveL  0.  Fishbb. 

F.S.— Erratum  at  p.  652,  line  42,  vol.  v.  1868,  for  **  Bouldernjlay" 
read  "  London  clay."  O.F. 
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L — Tkk  Gbtptooamio  Forksts  of  thb  Coal  Pkriod. 

Bj  William  Cak&uthxbs,  F.L.S^  F.O.S.,  of  the  British  MuMam.^ 

fMtiJbi  stadent  of  fossil  botany  encounters  f^ater  difficulties  in  his 
I  efforts  to  restore  the  vegetation  of  former  epochs  in  the  earth's 
history,  than  those  which  beset  the  labours  of  the  comparative 
anatomist  in  his  restoration  of  extinct  animals.  Those  diAicultioe 
arise  chiefly  from  two  causes :  First,  the  absence  in  the  vegetable 
kingdom  of  a  substance  which  would  resist  decay  like  the  solid 
skeleton  found  in  all  the  vertebrate,  and  in  many  of  the  invortobrato 
members  of  the  animal  kingdom,  causes  the  fragments  of  plants 
which  have  escaped  decomposition  to  be  preserved  nuicli  less  perfectly 
than  the  remains  of  animals.  Carbonaceous  stains  or  amorphous 
casts  are  the  most  frequent  indications  of  the  former  vogotation  of 
the  globe;  specimens  exhibiting  structure  are  coinpamtivcly  rare; 
and  it  is  such  specimens  only  that  give  certain  evidence  of  the  nature 
and  affinities  of  the  organisms  to  which  they  belong. 

The  other  serious  source  of  difficulty  arises  from  the  fact  that  no 
relative  proportions  exist  among  the  different  parts  of  a  vegeUiblo 
individual.  The  size  of  the  leaf,  the  flower,  or  the  fruit,  can  give  no 
indication  of  the  size  of  the  plant.  Indeed,  these  are  more  frtMpiently 
found  large  in  humble  plants  which  never  rise  above  the  surface  of 
the  ground  than  in  large  trees.  And  this  is  true,  not  only  in  the 
general,  but  even  among  members  of  the  same  natural  group  ;  where 
great  differences  exist  in  the  size  of  the  individuals,  no  corresponding 
differences  are  to  be  found  in  the  parts  of  which  they  are  c()m|)OHe(l. 
Thus  the  foliage  and  fruit  of  our  only  indigenous  ])ino — the  Scotch 
fir — are  greater  than  those  of  the  mammoth  WelltiKjionia  of  Calirornia ; 
and  the  fruit  of  the  small  willow  fSalix  herhacea,  L.),  which  covers 
with  a  dense  carpet  the  summits  of  some  of  the  higher  mountains  of 
Scotland,  is  as  large  as  that  of  the  huge  willows  which  ornamcMit  the 
margins  of  our  English  rivers.  On  tlie  other  liand,  the  different  parts 
of  an  animal  possess  such  relations  to  cjich  other  in  size,  form,  and 

^  Being  the  substance  of  a  lecture  dcUvcred  before  tlio  Koyal  IriHtitution  of  Cireat 
Britain,  at  the  We<;kly  Evening  Meeting  on  Friday,  April  16,  1869,  Sir  Hi-nrj 
Holland,  Bart.,  M.D.  D  C.L.  F.U  S.,  I'resident,  in  the  Cliair.  Thu  llluii'riitioiii 
have  been  kindly  lent  by  the  Council,  t<)gctUer  with  permiBsion  to  icprint  tUi« 
valuable  cuntribution  to  Fossil  Botany. — Edit. 

▼OL,  VI. — no.  LXI.  \^ 
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Btmcture  that  a  zoologist  has  not  so  difficult  a  task  before  him  in 
restoring,  even  from  imperfect  materials,  the  general  aspect  of  an 
extinct  animal. 

I  state  these  diffictdties  which  face  ns  at  the  very  threshold  of  our 
investigationSy  not  to  magnify  the  work  before  ns  this  evening,  but  to 
account  for  the  comparatively  little  progress  that  has  been  made  in 
the  interpretation  of  extinct  floras,  and  for  the  great  diversity  of  opinion 
that  exists  among  botanists  as  to  the  systematic  position  of  numerous 
fossil  plants ;  and  further  to  accoimt  for  the  very  large  number  of 
genera  and  species  which  have  been  established  on  imperfect  and 
fragmentary  materials,  the  systematic  position  of  which  is  conse- 
quently indeterminable. 

The  progressive  accumulation  of  observations,  and  the  more  care- 
ful preservation  of  instructive  specimens  in  local  and  private  museums 
are  supplying  the  means  of  dealing  with  fossil  botany  after  a  different 
method.  The  most  important  recent  advances  in  this  science  have 
been  made  in  uniting  the  separate  fragments, — roots  and  stems,  leaves 
and  fruits, — described  under  different  names  and  placed  in  different 
and  often  widely  separated  genera,  so  as  to  build  up  v^etable 
individuals,  the  systematic  position  and  af&nities  of  which  can  be 
understood. 

These  observations  are  specially  true  in  regard  to  the  vegetation 
of  the  Coal  Period.  Little  information  has  been  obtained  from  the 
vast  stores  of  the  carbonized  remains  of  the  plants  of  this  period 
which  are  ever  being  brought  under  the  inspection  of  man  in  the  form 
of  coal,  for  this  material  is  so  completely  altered  as  to  be  almost 
destitute  of  structure.  The  best  preserved  plants  occur  in  the  beds 
of  shale  which  accompany  the  coal,  or  are  obtained  from  earthy 
nodules  in  the  coal  itself,  which  injure  its  marketable  value,  and  are 
consequently  got  rid  of  by  the  miners. 

We  may  at  once  set  aside  that  great  division  of  the  vegetable 
kingdom  with  which  we  are  most  familiar,  comprising  all  plants 
that  have  true  flowers  and  seeds,  and  confine  our  attention  to  the 
more  obscure  cryptogamous  plants  which  are  destitute  of  flowers,  and 
for  seeds  have  bodies  of  much  simpler  structure  called  spores.  The 
cryptogams  are  either  wholly  cellular  in  their  composition,  like  the 
mosses  and  sea-weeds,  or  they  are  composed  partly  of  cells  and 
partly  of  vessels,  like  the  ferns  and  club-mosses. 

If  we  except  some  supposed  AlgcBf  no  traces  of  true  cellular  plants 
have  been  hiUierto  detected  in  the  Coal-measures.  The  long-continued 
maceration  to  which  the  coal  plants  were  subjected  when  the  beds 
composed  of  their  remains  were  forming  on  the  surface  of  the  earth, 
and  the  subsequent  changes  they  have  undergone,  have  reduced  to  one 
common  structureless  mass  the  varied  vegetation  of  which  the  coal  is 
composed.  One  of  the  first  results  of  these  operations  would  be  the 
disappearance  of  the  cellular  plants,  which  under  the  then  existing 
very  favourable  conditions  must  have  abounded ;  just  as  the  soft 
cellular  parts  are  almost  always  destroyed  of  those  specimens  which 
have  been  so  favourably  situated  as  to  have  their  vascular  tissue 
preserved* 
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ErdwiKng  liieii  flie  odliilar  dyptoguiiB,  we  may  ahoHlj  ocmaider 
the  daasification  and  rtractnie  of  the  vaaoular  fonna.  They  aie 
divided  into  four  groape,  all  of  which  are  repieaented  in  the  indi- 
genoDB  Flora  of  Britain. 

L  Ferns  (JUteet).    Polypody,  Brake,  Spleenwort,  eto. 
n.  Horse-tails  {^Iqwitdaeem).    Horse-tiuL 
ILL  Clob-mosses  (l^eopodiacem).    Club-moas  and  Qoill-woit. 
IV.  PiU-worto  {MarMUea^xa).    Pill-wort 

I.  The  FsRirs  have  a  riiizome  which  creeps  below  or  upon  the 
anrfaoe  of  the  ground,  or  rises  into  the  air  like  the  trunk  of  a  tree. 
This  trunk  in  some  species  attains  a  great  height ;  it  is  nearly  uniform 
in  diameter  throughout  its  whole  length,  and  is  oovered  with  the 
synmietrical  and  regularly-arranged  markings  of  the  stalks  of  the  old 
leaves.  Internally  it  is  composed  of  a  central  ovular  pith  sur- 
rounded by  a  cylinder  of  scalariform  tissue,  and  this  is  invested  by 
a  oortical  cellular  layer  or  bark. 

The  woody  cylinder  is  composed  of  simultaneous  vascular  bundles, 
which  originate  and  are  completely  developed  at  the  same  time ;  there 
is  consequently  no  addition  to  it  from  subsequent  growth.  It  is 
penetrated  by  large  open  mesheSr  each  of  which  permits  the  passage 
of  the  vascular  bundles  that  supply  a  leaf,  aooompanied  with  a  oertam 
amount  of  cellular  tissue  from  t^e  medulla  which  occupies  the  centre 
of  the  mesh. 

The  leaves,  which  are  very  variable  in  size  and  form,  not  only 
perform  the  functions  of  ordinary  leaves,  but  also  bear  the  fruit,  and 
are  hence  called  fronds.  The  finiit  is  produced  in  dusters  on  the 
back  or  margin  of  the  fronds ;  each  cluster  contains  many  sporangia^ 
and  each  sporangium  numerous  uniform  spores. 

Though  there  is  a  great  diversity  in  the  size  of  the  plants  of  this 
order — from  the  humble  Wall  Rue  to  the  giant  Alsophllas, — there  is 
a  remarkable  uniformity  in  the  size  of  the  spores. 

When  the  spore  germinates  it  bursts  through  the  outer  membrane 
and  puts  forth  a  tubular  prolongation,  which  increases  by  cell-multi- 
plication until  a  small  green  leaf  is  produced,  called  the  prothallus, 
on  the  under-surface  of  which  two  kinds  of  glandular-like  bodies  are 
developed :  the  one,  the  antheridia,  containing  numerous  cells  with 
spermatozoids,  the  other,  the  pistillidia,  one  of  which  when  fertilized 
develops  into  a  true  fern. 

II.  The  Horse-tails  have  slender,  hollow,  and  jointed  stems. 
Each  joint  terminates  in  a  toothed  membranous  sheath,  composed  of 
leaves  reduced  to  this  elementary  state.  Whorls  of  branches  and 
branchlets  are  given  off  at  the  joints  in  some  species. 

The  fruit  is  produced  in  terminal  cones  composed  of  numerous 
stalked  peltate  scales,  each  of  which  bears  on  its  under-surface  a 
circle  of  sporangia  filled  with  numerous  uniform  spores.  The  spores 
have  a  spiral  covering,  which,  when  they  are  ripe,  brooks  up  into  four 
davate  threads  called  elaters,  which  are  remarkably  hygrometric. 

The  spores  germinate  like  those  of  ferns. 

ni. — The  Club-mosses  have  solid  stems  composed  of  an  axis  of 
spiral  vessels,  surrounded  by  a  thickish  cortical  cellulaf  la^^t*    T^ 
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leaves  are  simple,  and  arranged  spirally  on  the  stem.    The  brandies 
are  irregular  and  dichotomous. 

The  fruit  is  produced  in  terminal  cones  composed  of  imbricating 
scales.  Each  scale  bears  on  its  pedicel  a  small  sporangium  full  of 
spores.  In  Selagtnella  two  kinds  of  spores  exist.  The  one,  called 
microspores,  produces  speimatozoids  ;  the  other,  macrospores,  germi- 
nates, and  forms  a  prothallus  on  which  pistillidia  appear ;  and  these, 
when  fertilized  by  the  spermatozoids  of  the  microspores,  grow  into 
perfect  plants.  In  Lycopodium  microspores  only  have  been  seen,  and 
the  process  of  its  germination  is  still  unknown. 

Tlie  little  Quillwort  {hoetes)  which  grows  at  the  bottom  of  most 
of  our  mountain  lakes,  agrees  with  Selagtnella  in  having  two  kinds  of 
•pores ;  but  it  differs  from  the  true  club-mosses  in  its  habit  and  in 
the  structure  of  the  stem.  Like  Welmtachia  it  never  increases  in 
height ;  but  this  is  even  more  remarkable  in  the  Quill- wort  than  in 
Welmtschia,  seeing  that  in  it  there  is,  as  long  as  the  plant  lives,  a 
continual  development  of  nodes  with  their  foliar  appendages  going 
on.  The  axis  of  the  stem  is  composed  of  cellular  tissue.  This  is 
surrounded  by  a  vascular  cylinder,  which  grows,  as  in  exogens,  by 
the  addition  of  external  layers,  there  being  in  this  plant  a  true 
cambium  layer  outside  the  wood,  a  structure  unknown  in  other 
ciyptogams. 

IV.  No  plants  allied  to  the  Pillwobts  have  hitherto  been  detected 
in  the  Coal  Measures  ;  we  need  not,  therefore,  be  detained  by  an 
examination  of  their  structure  and  development. 

In  examining  the  paleeozoio  cryptogams  of  the  Coal  Forests,  I 
will  follow  the  same  order  as  that  in  which  we  have  glemced  at 
their  living  representatives. 

L  The  Ferns  need  not  long  occupy  our  attention.  They  were 
very  abundant,  though  as  a  rule  they  were  humble  herbaceous 
plants.  Arborescent  stems  are  extremely  rare— only  two  undoubted 
species  have  been  met  with  in  Britain.  The  numerous  known  forms 
have  either  grown  on  the  earth,  or,  as  is  very  probable,  been 
Epiphytes.  Fructification  is  rare ;  in  the  few  cases  in  which  it  has 
been  found  it  agrees  with  that  of  recent  ferns.  Occasionally  young 
fronds  exhibiting  circinnate  vernation  have  been  met  with,  showing 
that  this  method  of  unrolling  the  frond  was  as  characteristic  of  the 
ferns  of  that  period  as  it  is  of  those  of  the  present. 

The  fern  is  a  remarkably  stable  type  of  vegetation.  The  earliest 
forms,  like  the  Cyclopteris  Hibemica  of  Forbes  from  the  Old  Bed 
Sandstone,  agrees  in  all  comparable  points  with  the  recent  plants ; 
and  throughout  all  the  intervening  space  no  divergence  in  any  point 
of  importance  has  been  detected. 

II.  No  group  of  fossil  plants  can  more  fully  illustrate  the  imper- 
fect materials  with  which  the  pala^ontological  botanist  has  to  deal 
tiian  that  group  which  I  have  united  under  the  name  Calamites^  The 
various  parts  of  the  plant — the  root,  the  stem,  the  leaves,  and  the 

^  On  the  Structure  of  the  Fruit  of  Calamitst.    Soeman's  Journal  of  Botany,  roL  t. 
fia67),  p.  349,  PI.  70. 
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frntt— lutYe  been  formed  into  nnmeitnu  generm,  which  ha^e  been 
referred  to  widely  different  poritions  in  the  vegetable  kingdom. 

Considerable  diverrity  of  stmotare  is  to  be  foand  in  uoee  stems 
which  are  referred  to  Catamites.  I  shall  ask  yonr  attention  to  one  of 
these  forms  which  I  have  described,^  and  which  is  beautifully  iUns- 
trated  by  a  series  of  drawings,  recently  published,  of  specimens  in  Mr. 
Binney's  collection.*  This  stem  was  composed  of  a  centred  medulla 
surrounded  by  a  woody  cylinder,  composed  entirely  of  scalariform 
vessels  and  a  thin  cortical  layer.  The  medulla  penetrated  the  woody 
cylinder  by  a  series  of  regular  wedges,  which  were  continued,  as 
delicate  lamiuBd  of  one  or  two  cells  in  thickness,  to  the  cortical  layer. 
The  cells  of  these  laminn  were  not  muriform ;  their  longest  diameter 
was  in  the  direction  of  the  axis.  The  wedges  were  continuous  and 
parallel  between  each  node.  As  the  axial  appendages  were  produced 
in  whorls,  the  only  interference  with  the  regularity  of  Hie  tissues 
was  by  the  passing  out  through  the  stem  at  the  nodes  of  the  Ysscular 
bundles  which  supplied  these  appendages.  As  the  leaves  of  each 
whorl  were  (with  one  or  two  exceptions)  opposite  to  the  interspaoeB 
of  the  whorls  above  and  below,  there  was  also  at  each  node  a  re- 
arrangement of  the  wedges  of  vascular  and  cellular  tissues. 

The  stem  is  described  as  having  been  fluted  on  the  outer  surface. 
This  error  had  its  rise  in  the  specimens  examined,  being  only  casts 
in  the  amorphous  substance  of  the  rock  of  the  medullary  cavity,  sur- 
rounded by  a  thin  film  of  coal  representing  the  cylinder  of  wood.  On 
the  death  of  the  plant,  the  cellular  medulla  decayed,  while  the  woody 
cylinder  was  stiU  able  to  retain  its  original  form.  The  hollow  interior 
was  filled  with  some  of  the  mud  or  sand  in  which  the  plant  was  buried. 
In  the  course  of  time  this  offered  greater  resistance  to  the  pressure  of 
the  beds  above  than  the  originally  hard  cylinder  of  scalariform  tissue, 
now  softened  by  the  moisture  in  which  it  had  so  long  lain :  the  more 
indurated  amorphous  axis  on  pressure  necessarily  produced  its  cha- 
racteristic ridges  and  furrows  on  the  smooth  outer  surface  of  the  fibn 
of  coal.  This  coal  is  described  as  the  cortex  or  bark,  and  stems 
exhibiting  only  the  rocky  casts  of  the  medullary  cavity  are  called 
decorticated  specimens;  but,  besides  the  cortical  layer,  they  have 
also  been  deprived  of  all  that  remained  of  their  woody  tissue. 

The  stem  terminated  below  somewhat  suddenly  in  a  blunt  cone, 
the  intemodes  of  which  were  slightly  developed ;  and  from  the  nodes 
were  given  off  whorls  of  large  roots,  which  again  gave  off  innumerable 
branching  rootlets  {Finnxdarid), 

The  stem  or  main  axis  was  simple,  supporting  numerous  branches 
arranged  in  whorls,  which  again  produced  numbers  of  whorled  leaves. 
Three  different  forms  of  leaves  have  been  formed  into  as  many  genera. 
When  the  structure  of  the  fruits  associated  with  them  is  better  known, 
by  the  discovery  of  better  preserved  specimens,  it  is  possible  they 
may  be  found  to  constitute  three  genera,  but  there  are  no  characters 

^  On  the  Stractore  and  Affinities  of  Lepidodendron  and  OalamiUt,  Trans.  BoC. 
Soe.  Edin.  toI.  Tiii.  (1866)  p.  495«  PI.  8  and  9. 

'  On  the  Flora  of  the  Carboniferona  Strata,  Part  I.  By  £.  W.  Binney.  Palaont 
Soe.  ToL  xzL,  1868. 
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possessed  by  the  leaves  which  prevent  tiiem  belongiiig  to  one  well- 
defined  genus. 


Plate  I. — Foliaob  and  Fruits  of  Calamites. 
1  and  2,  Asterophyllites ;  3  and  4,  Annularia ;  5  and  6,  Sphenophjllam. 

The  simplest  form  of  leaf  (AsterophylUtes)  is  slender  and  linear, 
with  a  single  nerve.  This  can  scarcely  be  separated  from  the  form  to 
which  the  name  Annularia  has  been  given,  and  which  differs  chiefly 
in  having  a  larger  amount  of  cellular  tissue  spread  out  on  either  side  of 
the  midrib.  Tliis  form  has  a  different  aspect  in  the  fossil  state  from 
the  other,  for  its  whorls  of  numerous  broad  leaves  are  spread  out  on 
the  surface  of  deposition,  while  the  acicular  leaves  of  Aaterophylliies 
have  penetrated  the  soft  mud,  and  are  generally  preserved  in  the 
position  they  originally  occupied  to  the  supporting  branch.  The 
third  form  (Sphenophyllum)  consists  of  whorls  of  wedge-shaped 
leaves  with  one  or  more  bifurcating  veins.  Tliey  occur  like  those 
of  Annularia,  spread  out  on  the  surface  of  the  shale. 

The  plan  of  arrangement  of  the  three  forms  is  the  same,  and 
fruits  are  found  associated  with  them  which  have  the  same  general 
appearance;  but  they  are  so  ill  preserved  that  their  internal  stmc- 
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ture  has  not  hitlierto  U-eii  dc-tcrailneJ.  The  Jifforont  fLirms  ha 
been  placed  together  aa  allied  genem,  and  have  been  referred,  I 
those  who  have  speciall;  studied  them,  to  the  phanerogamous  Old 
Baloragaeaa  neftr  to  (he  Water  Milfoil  {Myrioph^Uwrn),  with  bob 
apedea  of  which  they  agree  very  remarkably  in  the  a 
and  aapect  of  their  foliage  and  fruit,' 


Plate  II. — Fbdits  or  £qdibetl-h  and  Calahitu. 
Fig.  1.  E^itetum  anttui,  L.  1.  Portion  of  the  Eporangium  wall.  3.  Spot 
with  the  elawra  free.  1.  Spore  with  the  elalcra  cloaning.  6.  Longitadin*!  wctii 
of  the  part  of  one  side  of  cone  with  thrve  fruit-bcanng  »alea  supporting  sporan^ 
6.  Trajisverte  sectioD  of  cone.  7.  Calomitn  (  VolkBUinma)  Biniityi,  Can.,  magaSI 
three  timPB.  S.  Portion  of  the  sporangium  wall.  9.  Two  spores,  one  ahowinR  t 
bsae«  of  two  elatora  fre«,  the  rFmainder  being  remoTed  in  elicing  the  fossil,  and  t 
other  ihowing  tb«  slaters  clasping.  ID.  Longitudiniil  section  of  part  of  one  sii 
of  cone  with  three  fruit- hearing  and  four  simple  leaves.  11.  Traaaveraa  section 
cone,  showing  aii  fruit-bearing  leBves  and  twelve  protecting  scales. 

The  detenu  inat ion  of  tho  internal  etmcture  of  one  of  these  frui 
which  I  made,  first  from  specimens  collected  by  Mr,  Binney,  ai 
have  sicce  confirmed  from  Bpecimens  which  have  been  some  yea 
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in  the  cabinet  of  Dr.  Millar,  has  enabled  me  to  refer  these  foonk 
with  certainty  to  the  cryptogamouB  Order  EquiMtaeen  as  near  allies 
of  our  living  Horsetails. 

This  fruit,  to  which  I  have  given  the  name  Yollcmannia  Binneyi,^ 
is  a  small  slender  cone,  composed  of  whorls  of  imbricated  scales 
(twelve  in  each),  arranged  like  the  successive  whorls  of  leaves  on 
the  branch,  so  that  the  scales  of  one  whorl  are  in  a  line  vnth  the 
spaces  between  the  scales  in  the  whorls  above  and  below.  The 
scales  completely  conceal  the  fruit-bearing  leaves.  These  are  stalked 
and  peltate,  arranged  in  whorls  alternating  with  the  scales,  but  having 
only  six — ^half  the  number  of  the  scales  in  a  whorL  The  sporangia, 
four  in  number,  are  borne  on  the  under-surface  of  the  peltate  leaves; 
their  walls  are  formed  of  elongated  cells,  which  have  in  their  in- 
terior a  secondary  deposit  of  cellulose  proceeding  in  short  truncate 
E recesses  from  the  sides  of  the  cell- walls  which  are  in  contact,  and 
aving  the  appearance  of  an  incomplete  spiral.  The  sporangia  are 
filled  with  simple  spherical  spores,  which  in  the  closely -packed 
sporangium  appear  to  be  fumbhed  with  double  cell-walls.  In  the 
half-empty  sporangia  the  outer  wall  cannot  be  detected,  but  there 
appear  instead  a  number  of  thread-like  processes  proceeding  from 
the  spore  like  the  elaters  in  the  living  Horsetails.' 

A  comparison  of  this  fossil  cone  with  the  fruit  of  Equisetum  ex- 
hibits a  remarkable  agreement  in  every  point  of  importance.  In  the 
form  of  the  fruit-bearing  leaves,  the  arrangement  and  structure  of 
the  sporangia,  the  form,  size,  and  structure  of  the  spores,  even  to 
the  possession  of  hygrometric  elaters,  both  fruits  agree.  The  only 
difference  is  that  in  the  modem  plant  all  the  leaves  of  the  cone  are 
fruit-bearing,  while  in  the  fossil  every  other  whorl  retains  a  form 
closely  approaching  that  of  the  normal  leaf  of  the  plant.  As  these 
envelope  and  protect  the  fruit-bearing  leaves,  they  may  be  held  to 
give  to  the  fossil  a  somewhat  higher  systematic  position  than  is  pos- 
sessed by  the  living  genus.  This  superiority  is  further  exhibited 
when  we  contrast  the  complex  structure  of  the  stem,  and  the  free 
leaves  of  Calamitea  with  the  fistular  and  sheath-bearing  stems  of 
Equisetum. 

III.  The  stems,  branches,  and  fruit  of  the  genus  Lcpidodendron, 
are  so  abundant  in  the  shales  that  cover  the  coal,  that  the  external 
aspect  of  this  tree  has  been  for  a  long  time  well  known.  Specimens 
exhibiting  structure  are  more  rare,  but  these  also  have  been  met 
with,  so  that  we  know  the  internal  organization  as  well  as  the  ex- 
ternal aspect  of  the  fossil,' 

The  stem  is  composed  of  a  central  pith  surrounded  by  a  slender 
cylinder  of  scalariform  woody  tissue,  and  by  a  large  cortical  layer 

^  Prof.  Schimper  has  more  recently  described  and  fibred  the  same  fruits  under  the 
name  of  Calamoatachys  Binneyana  in  his  Traite  de  Pal6ontologie  V^g^tale,  toI.  i. 
(1869),  p.  330. 

*  Mr.  Binney  has  beautifully  illustrated  the  strocture  of  the  stem  and  fruit  of 
CaiatniUt  in  a  series  of  drawinjj^  from  specimens  in  his  rich  collection,  published  by 
the  PalaK>ntogniphical  Society  in  the  end  of  last  year. 

•  On  some  Fossil  Plants,  showing  structure.  By  E.  "W.  Binney.  Quart.  Joum. 
Oeol.  Soc.  vol.  xfiii.  (1862),  p.  106,  PL  i—6,    Phil  Trans.,  1865. 
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whicih  ia  diTided  into  two  portioiu,  an  inner  oonristing  of  Ian|A 
■pherioal  and  tbin-walled  oelia,  and  an  outer  made  up  of  regularly 
arranged  elongated  oella  with  a  amall  diameter.  The  vaeoular  cyY\n- 
der  is  penetrated  by  radiating  meshes  through  which  the  vasculai 
bnndles  paaaed  that  anpplied  the  leavea.  The  outer  auiface  of  the 
stem  ia  oorcred  with  the  apirallj  arranged  and  beautifully  marked 
stigmata  of  the  fallen  leaves.  The  stem  branches  repeatedly  in  a 
diofaotomona  manner.  The  younger  branches  are  densely  oovered 
irith  small  lanceolate  leaToa,  having  a  single  median  vein. 


Puts  III. 


TaiFLoapoftiTSS. 

0  BTid  Bpor»nfium  from  the  n] 
from   ditto.     4.  Macrniipore. 


Fip.  I.  Sthgintlla  ipinaloia,  A.  Brann.     2.  Scale  bi 
portion  of  the  cone.     3.  AnlheriJinn  n 

Scale  ind  aporaiigium  from  the  loirer  part  of  the  cono  conbdninK  miiccospiirea.  6. 
T^plaipcrilii  SroicHii,  Hraagn.  7.  Tliree  scsleseoJ  aporangin  of  ditto.  8.  Micro- 
^>or«s  friim  the  sporangia  of  the  upper  part  of  the  cone.  8.  Maeroaporo  from  the 
•porangia  of  the  lover  part  [clrnam  from  Itrongniart's  description  aud  meaauremcnti), 
10.  Scales  and  sporangia  of  a  cone  of  FkatiHgilfi, 

The  fmit  is  a  cone  composed  of  imbricated  scales  arranged  Bpirally 
on  the  axis  like  the  true  leaves,  and  bearing  the  a^mi^  on.  'Onisa 
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horizontal  pedicels.  Three  different  forms  of  fruit  helong  to  this 
genus,  or  it  should  perhaps  rather  be  called  group  of  plants. 

Tlie  first  of  tliese  is  the  cone  named  by  Robert  Brown  TripUh 
tporiteSy^  and  described  by  him  from  an  exquisitely  preserved  specimen 
of  an  upper  portion,  in  which  the  parts  are  exhibited  as  clearly  in 
the  petrified  condition  as  if  they  belonged  to  a  fresh  and  living  plant. 
The  large  sporangia  have  a  double  wall,  the  outer  composed  of  a 
compact  layer  of  oblong  cells  placed  endwise,  or  with  the  long 
diameter  perpendicular  to  the  surface  ;  the  inner  is  a  delicate  cellular 
membrane.  The  sporangium  is  filled  with  a  great  number  of  very 
small  spores,  each  composed  of  three  roundish  bodies  or  sporules. 
Becently  Professor  Brongniart  has  described  a  complete  specimen  of 
this  fruit,'  in  which  the  minute  triple  spores  are  confined  to  the 
sporangia  of  the  upper  and  middle  part  of  the  cone,  but  the  lower 
portion,  which  was  wanting  in  Mr.  Brown's  specimen,  bears  sporangia 
filled  with  simple  sphericsd  spores  ten  or  twelve  times  larger  than 
the  others. 

The  structure  of  another  form  of  cone  (Lepidostrohua)  has  been 
expounded  by  Dr.  Hooker.'  The  arrangement  of  the  different  parts 
comprising  it  is  precisely  similar  to  what  occurs  in  Triplosporites ; 
but  the  sporangia  are  filled  with  the  minute  triple  spores  throughout 
the  whole  cone. 

The  third  form  of  cone,  which  I  have  described  under  the  name 
FlemifigtteSf*  differs  from  the  other  two  in  having  a  large  number  of 
small  sporangia  supported  on  the  surface  of  each  scale  ;  and  it  agrees 
with  Lepidostrohna  in  the  sporangia  containing  only  small  spores. 

In  comparing  these  fossils  with  the  living  club-mosses,  one  is 
struck  with  the  singular  agreement  in  the  organization  of  plants  so 
far  removed  in  time,  and  so  different  in  size,  as  the  recent  humble 
club-mosses  and  the  palaeozoic  tree  Lepidodendrons. 

The  fruit  of  Trtplosporites,  like  that  of  Selaginella,  contains  large 
and  small  spores,  the  microspores  being  found  in  both  genera  on  the 
middle  and  upper  scales  of  the  cone,  and  the  macrospores  on  those  of 
the  lower  portion. 

On  the  other  hand,  the  fruits  of  Lepidostrohus  and  Flemingites 
agree  with  those  of  Lycopodium  in  having  only  microspores. 

The  size  of  the  two  kinds  of  spores  also  singularly  agrees  in  the 
two  groups.  This  is  of  some  importance,  for  among  the  recent 
vascular  crj'ptogams  there  is  a  remarkable  uniformity  in  the  size  of 
the  spores  in  the  members  of  the  different  groups,  even  when  there  is 
a  great  variety  in  the  size  of  the  plants.  Thus  the  spore  of  our 
humble  Wall-rue  is  as  large  as  that  of  the  giant  Ahophila  of  tropical 

*  Some  account  of  Triplosporitc.  By  R.  Brown.  Trans.  Linn.  See.  toL  xx.  (1831), 
p.  469,  PI.  33  and  34. 

'  Notice  8ur  un  fruit  de  Lycopodiac6e8  fossiles.  Par  M.  Brongniart  Comptei 
Bendufl,  yol.  Ixvii.,  Aug.  17,  1868. — Translated  in  Seemann*8  Journal  of  Botany, 
Tol.  vii.  (1869)  p.  1. 

*  On  the  Structure  and  AfSnitics  of  some  Lcpidostrobi.  By  J.  D.  Hooker. 
Memoirs  of  Geol.  Surv.,  Yol.  ii.,  Pt.  2  (1848),  p.  440,  PI.  3-10. 

*  On  an  Undcscribed  Cone  from  the  Carbomferous  Beds.  Gbol.  Mao.,  VoL  II. 
(IS^S),  p.  iZZ,    PL  12. 
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regions.  So  also  {he  spores  of  Eqmaehum  and  Calamiies  agree  in  size, 
as  may  be  seen  in  Plate  IL,  Figs.  3, 4,  and  9,  where  the  spores  of  the 
two  genera  are  magnified  to  the  same  extent.  And  a  similar  eom- 
parison  of  the  maorospore  and  microspore  of  Triplosporiies  with  those 
of  SeliigineUa,  and  of  the  microspore  of  Lepidostrohua  with  that  of 
Lifcopodium^  exhibits  a  similar  agreement.  This  is  made  apparent 
by  the  drawings  of  the  two  kinds  of  spores  of  SdagineUa  on  Plate 
IIL,  Figs.  3  and  4,  with  those  of  Tripla^riies,  Figs.  8  and  9,  which 
are  drawn  to  the  same  scale.^ 

The  fossils  represented  by  the  group  of  stems  known  under  the 
name  of  Lepidodendron,  and  by  the  three  fruits  described,  agree  in  all 
essential  characters  with  the  living  Club-mosses,  the  only  difference 
of  importance  being  that  the  stem  of  the  fossil  has  a  higher  organiza- 
tion suited  to  its  arborescent  habit  *  The  vascular  tissue  continued 
to  increase  with  the  growth  of  the  plant  somewhat  like  an  exogenous 
stem.  In  all  the  living  vascular  cryptogams,  the  vascular  tissue  is 
produced  at  once  in  its  full  extent  except  in  I$oete$,  which  has  a 
cambium  layer  surrounding  the  cylinder  of  wood  in  which  as  the 
plant  grows  new  vascular  tissue  is  developed.  The  zone  of  thin- 
walled  spherical  cells  which  surrounds  the  woody  cylinder  in 
Lepidodendron,  and  which  is  so  rarely  preserved,  has  been  a  true 
cambium  layer  like  that  in  Isoetes,  But  for  the  existence  of  this 
small  water-plant,  the  large  trees  of  the  coal -forests  would  present 
in  the  growth  of  their  stems  an  inexplicable  anomaly. 

Sigillaria,  a  very  abundant  Carboniferous  fossil,  is  a  member  of 
the  same  family  as  Lepidodendron,  Its  stem  is  rarely  preserved  so 
as  to  exhibit  structure,  the  only  specimen  hitherto  described  being 
S.  elegans,  Brongn. ;'  but  its  roots  are  frequently  found  in  a  very 
perfect  condition.  The  name  Siigmaria  was  given  to  the  roots  at  a 
time  when  they  were  supposed  to  be  independent  plants.  Their 
relation  to  Sigillaria  was  suggested  by  Prof.  Brongniart  from  the 
correspondence  in  their  structure,  by  Sir  W.  Logan  from  the  position 
the  two  fossils  occupied  in  the  beds  in  which  they  occur,  and  the 
matter  was  finally  set  at  rest  when  Mr.  Binney  observed  the  roots 
and  stems  in  actual  continuity. 

As  the  structure  and  arrangement  of  corresponding  parts  in  the 
same  plant  are  uniform,  as  of  the  root,  stem,  branches,  and  axis  of 
the  cone,  we  may  supi)ly  the  want  of  information  regarding  the  stem 
by  that  which  can  be  obtained  from  the  root. 

The  root  is  composed  of  a  central  medulla  surrounded  by  a  cylinder 
of  scalariform  tissue.,  and  this  again  is  invested  by  a  large  cellular 
layer.  The  vascular  cylinder  is  broken  up  by  meshes  through  which 
passed  the  vascular  bundles  to  the  rootlets.  There  are  no  traces 
whatever  of  medullary  rays  in  the  wood.  The  supposed  medullary 
rays  which  have  been  described  in  Sigillaria  are  the  accidental  re- 
scdts  of  desiccation  in  particular  specimens.     The  internal  structure 

^  I  haye  given  the  precise  moasuromont  of  these  spores  in  a  Notice  of  some  Plant 
Bemains  from  Brazil.     Gbol.  Mao.,  Vol.  VI.  (1869),  pp.  153,  154. 

'  Observations  sur  la  Structure  int6rieure  du  iSigiUaria  elegam.  Par  A. 
Brong:niart.    Archives  du  Mus.,  Vol.  i.  (1831)  p.  405, 
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of  the  stem  is  precisely  the  same  as  in  Lepidadendron,  to  which  it  is 
closely  allied.  Externally  it  has  a  very  different  appearance,  being 
either  a  simple  cylindrical  column,  or  in  some  species  dividing  dicho- 
tomously  into  a  few  thick  branches.  The  leaves  are  long,  slender, 
and  parallel-sided.  Their  scars  ornament  the  older  portions  of  the 
stem,  on  which  they  are  arranged  in  perpendicular  series  with  in* 
tervening  furrows. 

The  fruit  has  been  described  by  Qoldenberg.  It  agrees  with  that 
which  I  have  described  in  Flemingites  except  that  the  small  sporangia 
are  scattered  in  an  irregular  patch  over  the  dilated  base  of  an  ordi- 
nary leaf,  and  this  confirms  ^e  systematic  position  which  I  have 
given  to  Sigillaria,^ 

The  ferns  and  other  genera  which  I  have  described  may  be  con- 
sidered  the  types  of  the  plants  to  which  we  are  indebted  for  our 
stores  of  mineral  fuel.  They  grew  in  extensive  level  plains,  their 
fleshy  roots  penetrating  the  soft  mud  which  formed  the  surface 
soil,  or  the  spongy  layer  of  vegetable  matter  which  covered  it 
The  moist  atmosphere  (not  at  all  likely  to  have  been  chaiged  with 
more  carbonic  acid  gas  than  that  of  our  own  day)  would  encourage 
the  growth  of  cellular  parasites  and  epiphytes,  and  the  Aroid  dis- 
covered by  Dr.  Paterson,  with  the  several  species  of  Antholithes, 
most  probably  represent  races  of  epiphytes  of  a  much  higher  or- 
ganization than  the  cryptogamic  trees  on  which  they  flourished. 

Coniferous  trees  may  have  grown  on  the  margins  of  the  plain, 
but  their  proper  habitat  seems  to  have  been  the  higher  ground,  from 
which  an  occasional  stem  was  floated  down  by  running  water  to  the 
plains  below.  What  plants  were  associated  with  the  Conifers  in 
those  upland  regions,  is  as  yet  quite  unknown.  The  Flora  of  the 
coal  period  as  at  present  ascertained  is  that  of  the  plains.  And  this 
is  of  high  interest,  apart  from  the  economic  value  of  its  products, 
because  it  reveals  to  the  biologist  an  assemblage  of  plants  agreeing 
in  all  essentials  with  some  of  the  humble  members  of  our  present 
Flora,  but  attaining  at  so  early  a  period  in  the  history  of  the  world 
a  development  not  only  in  size  but  in  organization,  greatly  in  advance 
of  their  modem  allies. 


n. — Notes  on  Continental  Geology  and  Paksontologt. 

By  Thomab  Davidson,  F.R.S.,  F.G.S. 

(Qmtmutd  from  p,  263). 

(Pabt  IV.) 

IN  the  June  Number  (p.  251),  we  gave  Messrs.  Pictet  and  Lory's 
most  recent  views  on  the  disputed  age  of  those  beds  which  con- 
tain the  Terebraiula  diphya  or  T.  viator  of  Pictet.     In  order  to  com- 


^  For  a  lenfifthened  examination  of  the  affinities  and  structure  of  this  genua, 
a  Memoir  read  to  the  Geological  Society,  at  its  meeting  on  March  24th,  and  to  be 
puhluhed  in  its  Quarterly  Journal  on  the  1st  of  August  next 


T.  Damdson — Notes  an  Continental  Oeology.  301 

ploie  their  views  I  now  publish  a  letter  recently  received  from  IL 
Hebert,  which  he  requests  me  to  add  to  the  present  notes. 

»«Paki8,  20M  Jray  1869. 

H.  Pictet,  who  maintains  the  utrooet  courtesy  in  our  discussions,  communicated  to 
me  some  time  ago  an  extract  of  the  opinion  he  sent  you  regarding  the  limettone  with 
Ttr,  diphya.  It  seems  necessary  in  my  turn  to  adcbess  y<>u  for  the  sole  purpose  of 
stating  my  opinion  precisely.  It  shall  be  a  short  one,  repeating  very  nearly  what  yoa 
will  find  in  the  Bulletin  of  the  meeting  of  the  9th  Nov.,  1868,  p.  138,  and  which  will 
be  speedily  forwarded  to  you.  If  you  read  what  I  have  publislied  upon  this  question 
yoa  will  observe  that  1  buve  hitherto  only  drawn  up  conclusions  concerning  the 
Hmestonet  with  Ttr.  diphya  or  j>m%tor  of  the  Porte -de- Km  ncc  and  those  of  .\izy  which 
contain  the  same  fauna.  This  fauna,  composed  in  a  grent  measure  of  Cephalopoda^  is, 
to  my  mind,  eertatnly  Heoeomiun,  The  more  I  study  the  question  the  fewer  are  the 
doubts  I  haye  on  this  subject,  because  I  find  a  greater  number  of  species  really 
Neocomian.  But  in  the  limestones  with  Cephahpoda  there  is  intercalated  at  Aizy  a 
thin  bed  of  smNll  extent,  disappearing  at  a  little  distitnce,  containing  a  mixture  of  this 
fauna  with  another  which  resembles  the  Coralline  fauna  In  like  manner  at  Stram- 
ber^  to  the  fauna  with  Neocomian  Cephalopoda,  of  the  Porte-de- France,  is  made  the 
addition  of  IHeerat^  of  Braehipoda  and  of  Nerinaa,  which  had  until  now  seemed 
identical  with  Coralline  species.  This  portion  of  the  fauna  of  Straniberg  does  not 
exist  at  the  P<>rte-de- France,  but  is  found  identically  the  same  at  Inwald  ((ialicia), 
at  Saldye,  at  Echaillon,  in  the  lower  Alps,  and  in  the  (iara ;  but  in  all  these  localitiei 
of  the  Carpathians,  of  Switzerland,  of  the  Dauphine,  and  of  Provence,  this  (*oralline 
fauna  has  hitherto  included  none  of  the  Ne<»comian  Cephalopoda  of  the  Porte-de- 
France,  or  of  Stramb^rg  ;  this  remark  ought  not  to  be  lost  sight  of  by  Geologists. 

It  is  true  that  a  more  attentive  examination  h<is  sin^^larly  reduced  the  number  of 
identities  admitted  between  this  Coralline  fauna  and  the  veritable  Coral  Hag  of  the 
north  and  uf  the  Jura ;  but  we  must  not  forget  that  the  reputed  Jurassic  species  are  not 
found  either  at  Aizy,  or  at  Straniber;:,  save  in  those  beds  that  arc  true  bri'ccias 
resulting  from  the  destruction  of  an  older  deposit.  Therefore  the  question  concern- 
ing the  limestone  with  Cephalopoda  appears  to  nie  as  much  settled,  as  the  question 
regarding  the  beds  with  Diceras  and  ^eriucea  seem  to  me  to  be  obscure.  In  tact,  we 
do  not  yet  kn'»w  very  positively  if  there  is  a  single  form  identic  tl  with  the  Jurassic 
species.  In  the  case  of  some  identities  still  maintained  we  do  not  know  whether  they 
are  contemporaneous  with  the  deposit,  or  are  species  which  have  been  introduced 
firom  a  lower  bed.  "We  have  now  to  study  this  curious  fauna  of  Inwald,  of  Kchaillon, 
of  Saidve,  of  the  Serane  (Gard).  The  most  complete  collections  from  these  formations 
have  been  generously  phiced  at  my  disposal  by  Messrs.  Zejszncr,  Lory,  Pillet,  Wallet, 
and  Jeanjean.  Shall  1  have  leisure  and  capability  lo  derive  thercfrooi  a  correspond- 
ing advantage  ?     That  is  the  question. 

Anyhow  it  is  certain  that  from  the  Carpathians  to  Montpcllier  the  beds  with 
Terebratula  Moravica  (Glock)  constitute  a  stage  distinct  from  the  limt^stonc  with 
Terfb,  diphya^  or  janitor,  that  we  shall  probably  be  able  to  observe  in  the  south  of 
France  tlie  stratigraphical  relation  of  the  two  systems,  and  from  notes  recently  sent  to 
the  Geological  Society  by  M.  Coquand,  1  can  almost  deduce  that  'Jereb.  Moravica 
is  regularly  inferior  to  Teieb.  janitor.    This,  however,  is  not  asserted  decidedly  as  yet. 

Pray  inform  your  English  colleagues  that  I  have  proceeded  with  the  greatest 
caution,  and  that  I  have  contined  my  observations  to  the  beds  with  Toeb.  ih'phya. 
These  are  the  ones  1  have  considered  to  be  Neocomian.  1  have  broui;ht  forward 
nothing  in  regard  to  the  position  of  the  formation  wiih  Tenb.  Moravica.  I  am 
doubtful  of  the  latter  belonging  to  the  Coralline  period,  but  1  know  nothing  of  it. 
This  to  me  is  the  actual  horn  of  the  pr.iblem.  Oppel  had  referred  to  the  Titonic 
formation,  the  Portland  liniest«me,  the  beds  of  Boulogne,  of  Sulenhofen,  Nattheim, 
etc.  Zittel,  on  the  contrary,  rejects  with  good  reason  all  these  frt»m  the  Titonic 
stage,  and  I  think  we  must  also  eliminate  the  limestone  with  Tereb.  diphya  as 
Titonic ;  there  consequently  only  remans  the  limestone  with  IWeb.  Moravica,  which 
really  appears  to  me  very  curious ;  but  I  cannot  as  yet  pronounce  upon  its  age 
decisively.  These  explanations  will  show  you  that  M.  Pictet  and  I  are  very  close 
upon  a  mutual  understanding,  since  the  objections  of  my  eminent  coUeai^uc  and  friend 
rest  now  almost  entirely  upon  the  fauna  of  the  bed  containing  Tereb.  Moravica^  and 
that  I  consider  it  in  no  way  demonstrated  that  the  fossils  of  these  beds  are  con- 
temporaneous with  those  containing  Tertb.  janitor  " 
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In  a  letter  recently  received  from  M.  Goqnand,  that  gentleman 
states: — 

**  I  quite  nnderstand  the  difference  in  opinion  which  geologists  entertain  relativi 
to  the  divisions  of  the  Chalk,  or  Cretaceous  system,  hut  I  cannot  conceive  why  thej 
should  refuse  to  see  what  really  exists.  How  is  it  ?  hecause,  in  France,  we  do  n<i 
possets  the  Hastings  snnds  or  the  Tilgate  beds,  should  we  deny  their  existence  in 
England  ?  Such  would  be  neither  logi^  nor  philosophical,  with  reference  to  my 
Cretaceous  stages,  is  it  not  true  that  the  sands  of  Kouen  (my  **  Carentonien*)  are 
situated  above  the  beds  with  PecUn  aaper  f  If  geologists  should  call  the  first  **  Upper 
C^nomanien,"  and  the  second  '*  Lower  C6nomanicn/^  they  would  correspond  to  m 
divisions ;  no  other  change  would  be  effected  but  the  rejection  of  my  names.  It 
would  be  possible  (likewise  from  the  same  motive)  to  efface  the  terms  **  Bradford 
Clay,"  **  Combrash,*'  **  Fuller's  Earth,"  etc.,  and  to  say  instead  Lower,  Mid(Ue,  and 
Upper  Great  Oolite.  Is  it.  or  is  it  not  true,  that  above  the  bed  with  Inocerwmm 
Uunatua  (Inferior  Lower  Chalk),  and  under  the  Upper  Chalk  with  BeUmniUtU 
mucronaia  we  possess  in  Provence — 1st,  thick  beds  with  RadioliUt  Iwnbrieaiis  and 
BadiolHe*  eontu-pastoris  f  2ad,  300  mdtres  of  sandstone  (Grds  d'Uchaux) ;  Sid, 
150  metres  of  limestone  with  three  forms  of  ffippuritet,  which  are  wanting  both 
in  England  and  Paris.  Since  such  is  the  case,  we  cannot  help  admitting  it; 
and  if  all  this  assemblac'e  does  occur  in  the  South  of  France,  it  must  rasnlt, 
thai  in  a  general  classification  of  the  system  one  cannot  suppress  these  beds. 
I  am  aware  that  I  shall  be  answered  that  the  Turonien  or  the  Craie  Mamente 
would  correspond  to  the  above-named  assemblage  of  beds ;  but  as  this  assemblaga 
lies  in  Provence  above  the  bed  with  Inoceratnus  ladiattu  and  under  that  with  MienuUr 
eoT'anguinum^  the  result  is  that  the  complete  series  of  the  Chalk  does  not  exist  at 
Paris  nor  in  the  North  of  France,  but  must  be  seen  in  the  South  of  France.  Had 
the  English  or  Purisian  geologists  possessed  this  stage  in  their  country,  they  would 
scarcely  have  failed  to  introduce  it  into  their  series  or  classification,  and  they  would 
have  been  right  in  so  doing.  It  is  just  as  if  one  denied  the  existence  of  the  Mnschel- 
kalk  because  it  is  absent  in  the  British  Isles.  In  a  science  of  observation,  one  mint 
progress  by  the  aid  of  positive  facts.  I  defy  any  geologist  to  explain  the  sections  in 
Provence  by  the  Chalk  series  as  found  in  England  and  in  the  North  of  France.  It  is 
just  as  if  English  geologists  had  the  pretension  to  include  in  the  Speeton  Clay  all  the 
Lower  Cretaceous  divisions  of  the  Continent.  What  Mr.  Judd  has  demonstrated  is 
this,  that  you  possess  equivalents  of  some.  Each  district  has  its  peculiar  and  local 
formation,  and  it  is  there  that  one  should  seek  for  the  type." 

I  believe  Geologists  will  concur  with  M.  Coquand  that  the  com- 
plete sequence  of  geological  formations  cannot  be  found  or  sought 
for  in  any  particular  or  limited  district,  and  that  in  all  sound  general 
classifications  one  must  take  into  consideration  those  deposits  which 
may  be  present  in  different  parts  of  the  globe,  and,  as  far  as  such  a 
thing  is  possible,  locate  them  into  their  proper  stratigraphical  posi- 
tion. We  must,  however,  carefully  avoid  too  minutely  dividing  and 
subdividing  our  great  divisions,  for  by  exaggerating  the  number  of 
our  stages  we  might,  perhaps,  be  liable  to  fall  into  the  prevalent 
mistake  among  Palaeontologists,  namely,  that  of  forming  an  unneces- 
sary number  of  so-termed  diBiinci  species  or  varieties  out  of  one 
great  but  variable  specific  type. 

I  quite  agree  with  M.  Coquand  that  neither  in  England  nor  in 
the  north  of  France  do  we  possess  several  of  the  etages  he  describes, 
and,  no  doubt,  with  time  and  further  consideration,  we  shall  arrive 
at  a  suitable  general  classification  of  the  system,  which  will  embrace 
all  the  divisions  that  occur  in  dififerent  countries.  In  the  meantime 
further  study  of  the  system  is  urgently  requisite,  and  many  points 
now  advanced  will,  prior  to  definite  adoption,  require  to  remain 
open  questions. 


71  J)amd$anr^Note$  an  Continental  Oeologjf.  SOS 

In  ooniiectioii  with  {he  sabjeot  under  disciuuion,  Dr.  H.  Nenmayr 
&YonrB  me  with  the  following  statement  (Vienna,  June  5) : — '*  Sir, 
Having  read  in  the  June  number  of  the  Geological  Magazine  two 
notes  communicated  to  you  by  HBf .  Lory  and  Pictet,  in  reference 
to  the  classification  of  the  beds  with  Terehrattda  diphya,  wherein  the 
close  affinity  of  the  limestone  of  the  Porte-de-Franoe  with  those  of 
Stramberg,  and  with  the  Klippenkalk  of  the  Carpathians  are  several 
times  pointed  out,  I  think  it  will  not  be  uninteresting  for  you  to 
record  a  few  additional  notes  on  the  position  of  these  beds  which, 
in  the  Carpathians,  constitute  the  Tithonic  stage.  I  therefore  send 
you  a  few  lines  relating  to  these  formations,  which  I  studied  for 
nearly  three  months  last  year. 

*'  There  are  in  the  Carpathians  two  parallel  bands,  each  of  them 
more  than  a  hundred  English  miles  in  length,  and  in  width  rarely 
exceeding  one  mile,  covered  by  a  great  number  of  ridges  or  reefs  of 
Jniassio  and  Tithonic  limestones,  which  pierce  in  discordant  order 
the  Neocomien  marls.  A  great  number  of  the  reefs  ('  Elippen')  in 
the  northern  band  are  composed  of  the  Stramberg  limestone,  while 
that  rock  is  very  seldom  found  in  the  southern  band,  but,  on  the 
contrary,  there  is  an  abundance  of  the  Klippenkalk  (calcaire  des 
r^cifs),  a  denomination  which  has  not  a  very  precise  signification, 
and  under  which  are  united  or  combined  various  beds  of  very  dif- 
ferent age.  Nevertheless  I  succeeded  in  finding  the  Stramberg 
limestone  in  two  localities  in  this  southern  band,  and  in  one  of 
them  the  superposition  of  this  bed  on  the  most  recent  portion  of  the 
Klippenkalk  (the  breccia  with  Ter,  Catulloi  or  dijphya,)  is  very  dis- 
tinctly observed. 

"  The  beds  of  the  Klippenkalk,  which  are  connected  with  the  ques- 
tion at  issue,  consist  here,  at  their  base,  of  a  red  nodular  limestone, 
containing  a  fauna  corresponding  pretty  nearly  to  the  one  with 
AmmoniteB  tenuilobatua,  said  to  be  Oxfordian  by  M.  Lory,  which  is 
found  at  the  bottom  of  the  beds  witli  Ter,  janitor  at  the  Porte-de 
France,  and  which  should  be  placed  according  to  another  opinion  in 
the  Kimmeridgian  stage.  In  the  upper  beds  of  the  reddish  lime- 
stone are  found  already  intermingled  with  the  fossils  of  the  first 
horizon  the  Ter.  dtphya  and  several  Ammonites  by  which  this 
species  is  ordinarily  accompanied.  The  next  layer  is  rather  thick, 
and  consists  of  a  breccia  made  up  in  some  places  of  Ammonites,  Tere- 
hratulce,  etc.,  in  such  excellent  preservation  and  so  different  to  what 
is  found  in  all  other  neighbouring  layers,  that  it  is  impossible  to 
admit  the  likelihood  of  a  mixture  of  fossils.  I  published  in  the  fifth 
number  of  'Verhandlungen  der  Geologischen  Keichsanstalt/  Vienna, 
1869,  a  list  of  the  fossils  which  are  found  in  the  breccia,  from  which 
it  is  apparent  that  by  the  side  of  a  great  number  of  forms  peculiar  to 
the  stage  is  found  one  Neooomian,  and  two  or  three  Jurassic  species ; 
two  forms  of  a  Cretaceous  type,  eleven  species  of  a  Jurassic  type  ; 
eight  forms  are  common  to  the  breccia  and  to  the  Stramberg  lime- 
stone, which  immediately  overlies  it  at  Kiow  in  Hungary,  and  on  the 
frontiers  of  Poland. 

''  The  fauna  of  Stramberg  is  now  so  well  known  that  it  ye^  ^s^^- 
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oient  to  mention  that  the  Cephalopoda  of  this  locality  approach  a 
little  nearer  to  the  Neocomien  type.,  while  the  fiohinoderms  and  the 
Brachiopoda  have  somewhat  more  of  a  Jurassic  aspect ;  neverthelev 
their  resemblance  to  the  former  or  the  latter  fauna  is  very  slight 
Elsewhere  the  fauna  of  Sti-amberg  is  very  intimately  allied  to  that 
of  the  breccia  of  the  Elippenkalk  by  a  number  of  identical  or 
analogous  species ;  so  much  so,  indeed,  that  these  beds  ought,  in 
my  opinion,  to  be  united  into  a  single  stage,  namely,  the  Tithonic, 
of  which  they  represent  two  horizons.  The  Stramberg  limestone 
corresponds  exactly  to  the  limestones  with  Ter.  janitor  of  the  Porie- 
de-Franco,  the  breccia  of  the  Elippenkalk  to  the  white  limestoxie 
with  Tereb.  diphya  of  the  centre  of  Italy,  while  the  upper  portion 
of  the  'Ammonitico  Hosso'  of  the  Southern  Tyrol  represents  those 
two  horizons  in  a  single  bed. 


Carpathians. 


Southern  Tyrol. 


Limestone  of  Stramberg 


Breccia  of  Elippenkalk. 


1 


Upper  portion  of 

the'^Ammonitico 

B08B0." 


Central  Italy. 


White  Limestone 
with  Tertb.  diphya. 


Porte-de-FruM 


Limestone  with 
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Bed  with  lam 
Aplyckm  r 


"In  regard  to  the  classification  of  the  formations  in  question, 
MM.  Lory  and  Pictet  have  adopted  the  opinion  expounded  by 
Oppel,  who  correlates  them  with  the  freshwater  deposits  of  the 
north- west  of  Europe,  on  the  limits  of  the  Cretaceous  and  Jurassio 
formations.  It,  therefore,  appears  to  me  a  question  of  secondary 
importance,  and  more  or  less  formal,  whether  the  beds  in  question 
are  placed  in  the  Jura  or  the  Chalk,  stating  at  the  same  time  that 
the  Tithonic  beds  in  the  districts  I  have  been  able  to  visit,  namely, 
in  the  Southern  Tyrol  and  Carpathians,  are  in  closer  connection 
with  the  Jumssic  than  with  the  Keocomien  deposits.  I  only  insLst, 
however,  on  tlie  re-union  of  these  formations  in  a  stage  independent 
alike  of  the  Kimmerigian  and  the  Neocomien,  for  which  Oppel  pro- 
posed four  years  ago  the  name  of  Tithonic  stage" 

Since  the  publication  of  the  June  number  of  the  Geolooioal 
Magazine,  Dr.  U.  Schloenbach,  of  the  Imperial  Museum  of  Vienna^ 
has  kindly  transmitted  to  me  the  following  table  and  remarks,  with 
a  request  that  they  should  be  added  to  my  Continental  notes. 
"  Allow  me  to  address  to  you,  on  this  occasion,  a  few  remarks  on 
the  upper  part  of  the  Cretaceous  formation  (Planer  of  Profl 
Giimbel)  in  the  countries  where  I  have  had  the  opportunity  of 
studying  it  myself — namely,  the  ancient  province  of  Maine  in 
Western  France,  Northern  France,  Northwest  Germany,  Saxony, 
and  Bohemia,  and  the  Northern  and  Western  Calcareous  zones  of 
the  Eastern  Alps  in  Austria.  In  the  accompanying  table  (see 
p.  306)  I  have  attempted  to  exhibit  my  views  on  the  parallelism  of 
the  strata  in  those  regions.  In  this  table  I  have  omitted  our 
Austrian  Alps,  as  my  opinion  on  the  different  strata  developed 
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therein  is  not  yet  quite  fixed ;  as  for  the  Gosan  heds  representing 
this  formation  in  the  northern  zone,  they  seem  to  indnde,  in  my 
opinion,  all  the  strata  indicated  in  the  table  upwards,  from  the  SEone 
of  JGioeeramiis  Brtmffmarti,  and  iliit.  WooUgari,  and  possibly  the  zone 
of  Tnoeeramus  labiaina  also,  while  the  Cenomanian  stage  does  not 
seem  to  be  represented  at  all.  This  view  differs  somewhat  from  any 
of  those  hitherto  issued,  prindpaUy  from  that  of  Prof.  Zittel, 
who  regards  the  (3osau  formation  as  representing  only  the  "  Etage 
Ptovencien  "  of  M.  Coqnand,  bnt  the  Stratigraphical  and  Palffionto- 
logical  researches  I  shall  publish  by-and-bye,  induce  me  to  dis- 
tinguish a  series  of  strata  lithologically  and  palseontologically 
different.  In  the  southern  zone  of  our  Calcareous  Alps  in  Tyrol 
and  Yenetia,  the  development  of  the  Upper  Cretaceous  formation  is 
more  simple  and  uniform,  principally  so  in  the  Western  portions  of 
this  country,  to  which  I  have  necessarily  confined  my  researches. 
The  so-called  "  Scaglia "  there  overlying  the  Neocomian  limestone, 
called  "Biancone,"  is  the  only  representative  of  the  Upper  Cre- 
taceous series  in  this  region,  while,  farther  eastward,  it  acquires 
a  greater  thickness  and  a  more  varied  development  by  the  inter- 
caktion  of  beds  very  rich  in  Budista.  The  Scaglia  of  Southern 
Tyrol  consists  of  alternating  beds  of  Grey  and  Bed  Chalk-marl  and 
Calcareous  marl,  containing  but  few  fossils.  Besides  which,  these 
fossils  seem  to  be  the  same  throughout  the  whole  thickness  of  the 
series,  so  that  it  is  scarcely  possible  to  make  any  pabaontological 
distinction  within  it.  The  fossils  are  generally  in  so  bad  a  state 
of  preservation,  and  the  number  of  species  as  yet  known  is  so  small, 
that  it  is  rather  difficult  to  form,  or  obtain  a  precise  opinion  on  the 
age  of  the  Scaglia  ;  yet  the  general  character  of  its  fauna,  consisting 
of  Echinoideay  Budista,  and  Inocerami,  bears  a  close  resemblance  to 
that  of  the  "  Oberer  Planer  "  in  North-western  Germany,  i.e.,  with 
the  zones  of  InoceramuB  lahiatus,  Inoc.  Brongniarii,  Micr aster  brevi- 
porus,  and  Micr aster  cor-testudinarium. 

"  I  must  add  some  further  remarks  on  the  accompanying  table.  The 
first  column  contains  a  general  classification  in  which  all  the  strata 
developed  in  the  different  regions  indicated  in  the  following 
coliunns  may  easily  be  arranged.  The  second  and  third  columns 
are  intended  to  give  an  idea  of  my  views  concerning  the  parallelism 
of  the  principal  divisions  made  by  M.  Triger  in  the  Department  de 
la  Sartlie,  with  the  general  classification,  and  also  with  that  of 
M.  Hubert  for  the  Paris  Basin.  You  will  find  that  in  this  I  agree 
in  most  points  with  M.  Hebert,  and  it  would  be  too  long  to  point 
out  and  discuss  here  the  slight  differences  existing  between  our 
views.  As  for  the  fourth  column,  the  series  there  enumerated,  and 
their  relative  horizon  as  compared  with  those  of  the  foregoing 
column,  have   been  discussed  in  several  publications.  ^     For  the 

^  Ueber  die  Parallelen  zu  d.  Oberer  Planer  NorddeutBchlands  iind  den  Gleich- 
alserij^en  Bildim^en  im  Seine-Beckon  (Nenes  Jahrb.  fur  Min.  18G6,  p.  309).  Erit 
Studien  iiber  Kreide  Brachiopoden  (Palseontographica,  xiii.  6).  Ueber  die  ^rachio- 
poden  Norddcutscher  Cenomanbildungen  (Geogn.  Pal.  Beitrilge,  i.  3).  Ueber  diA 
Galeriten  Schichten  der  Nordd.  Kreide  (Sitzber.  Akad.  d.  Wiaa.,  ^\sii« Wv^.  V^» 
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fifth  colamn  I  refer  to  my  paper,  "Uber  die  Brachiopoden  der 
Bohmisohen  Ereide"  (Jahrb.  d.  k.  k.  G^L  Beichsanstalt,  1863, 
zYiii.  1),  and  to  my  reports  publiBhed  during  the  summer  of  1868, 
in  the  *'  Yerhandlungen  d.  k.  k.  Geol.  Keichsanstalt,  where  I  have 
explained  in  detail  my  views  on  the  Cretaceous  formation  in  Saxony 
and  Bohemia.'' 

2. — Notes  on  the  Geology  and  Palaontology  of  the  Neighbourhood 

of  Nice, 

Nice,  and  its  surrounding  mountains,  offer  to  the  G^logical  as  well 
as  to  the  Palseontological  inquirer,  subjects  of  considerable  interest, 
I  have,  therefore,  availed  myself  of  a  winter's  residence  in  the 
South  of  France  to  study  some  of  their  most  important  features.  I 
soon  learned  that  the  fashionable  and  much  frequented  town  of 
Nice,^  possessed  but  two  or  three  local  Geologists,  and  indeed  I 
found  that  M.  Ph.  G^ny,  Inspector  of  the  public  promenades  of  the 
town,  was  the  only  individual  who  devoted  his  serious  attention  to 
the  subject  upon  which  I  am  writing.  M.  G^ny,  who  from  his 
varied  acquirements  in  Natural  History,  Geology,  Palsdontology, 
Botany,  and  Archceology,  has  been  locally  styled  the  "  Buffon  of 
Nice,"  alone  possesses  in  the  town  a  really  scientifically  classed  and 
nearly  complete  local  collection,  which  he  shows  with  the  utmost 
courtesy  to  all  those  who  desire  to  become  acquainted  with  the 
products  of  the  district  Besides  conducting  me  to  the  most  im- 
portant localities,  he  afforded  me  much  of  the  information  I  propose 
to  give  here. 

To  the  Chevalier  Perez  I  am  likewise  indebted  for  much  politeness 
and  information.  He  had,  in  former  years,  paid  considerable  atten- 
tion to  the  geology  of  the  district,  with  which  he  is  well  acquainted. 
Having  been  desirous  of  leaving  Nice  at  the  period  of  the  annexa- 
tion to  France,  he  liberally  presented  his  geological  collection  to  the 
small  but  interesting  museum'  of  the  town.  Somewhat  prior  to  the 
labours  of  the  two  gentlemen  above  named,  the  district  had  in  a 
measure  been  explored  by  the  well-known  chemist  of  the  town, 
Antonio  Risso,  and  the  result  of  his  labours  (now  much  out  of  date) 
were  published  in  his  work  "Histoire  Naturelle  de  TEurope 
Meridionale,"  and  at  the  Villa  Risso  may  be  seen  many  interesting 
local  fossils,  assembled  by  the  last-named  naturalist.  When  we 
have  stated  that  M.  Camere,  one  of  the  engineers  of  the  town, 
occasionally  collects  fossils,  we  shall  have  enumerated  the  geo- 
logical resources  of  the  place;  for  although  there  exists  a  large 
public  library,  scientific  works  are  the  greatest  rarities  therein,  and 

1  Doctors  sometimes  most  injudiciously  send  their  exhausted  patients  to  Nice, 
without  considering  whether  they  can  stand  the  diurnal  yariations  in  tcmperatore, 
discomforts,  cost,  and  vcr}'  indifferent  food. 

3  This  museum  was  founded  by  A.  J.  B.  V6rany,  a  distinguished  naturalist.  It 
contains,  among  other  things,  a  good  collection  of  recent  shells,  and  a  remarkable 
series  of  models  of  all  the  mushrooms  found  in  the  Department  of  the  Maritime 
Alps.  These  have  been  made  at  a  considerable  cost  by  M.^rala,  the  present  Director 
of  the  Museum.  There  exists  also  a  good  collection  of  Butterflies,  presented  by  M. 
lUaB,  B  xealoua  local  Naturalist, 
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without  books  of  roferenoe  no  woik  oan  be  aatafaotarily  adhiered 
now-a-dayt. 

Although  the  district  sanonnding  Nice  is  replete  with  subjects  of 
oonsiderable  interest,  I  am  sorry  to  say  that  there  does  not  appear 
to  be  any  satisfactory  map,  or  any  complete  work  on  the  Gkology 
and  PalsKmtology  of  the  Department  In  several  general  Geo- 
logical maps  the  district  has  been  vaguely  included ;  thus  we  may 
name  those  of  Pareto,  Sismonda»  De  la  Beche,  etc.,  but  these  are 
mere  sketches,  and  upon  by  fiir  too  small  a  scale  for  useful  purposes ; 
indeed,  it  would  require  much  time,  labour  and  expense  to  map  out 
correctly  so  disturbed  and  mountainous  a  r^on  as  the  one  under 
notice.  The  attempt  has  been  made  by  M.  GKny,  but  his  map  has 
not  been  hitherto  published. 

Many  geologists  have  in  succession  visited  the  neighbourhood  of 
Nice,  and  perhaps  the  best  memoirs  or  sketches  upon  the  subject  are 
those  by  Sir  H.  T.  de  la  Beche  and  Dr.  Buckland,  published  in  the 
Transa^ons  of  the  Greolc^cal  Society  of  London  {ro\.  iii.  2nd  ser.p 
1829) ;  a  pamr,  by  Faujas  St  Fond,  in  the  tenth  volume  of  the 
Annales  du  Musee ;  one  by  Allen  in  the  seventh  volume  of  the 
Tranactions  of  the  Boyal  Society  of  Edinburgh  ;  and  another  by  Sir 
R  Hurchison ;  a  memoir  '*  On  ihe  limits  of  the  Cretaceous  formation 
in  the  Maritime  Alps  "  by  Perez  (Atti  della  ottava  reuniono  dogli 
Scienziati  Italiani,  1847) ;  Bellardi's  excellent  monograph  of  the 
Lower  Tertiary  Fauna  of  Pallarea,  near  Nice ;  and  sovoral  articles 
contributed  by  M.  Geny  to  the  volume  of  the  Congr^s  Scientifique 
of  France  at  Nice  in  1867,  are,  I  believe,  among  the  principal  frag- 
mentary records  which  may  be  consulted  on  the  geology  of  the 
district 

The  chief  object  of  my  own  examination  of  a  small  portion 
thereof  was  to  acquire  a  superficial  knowledge  of  its  general  geo- 
logy* a-i^d  to  study  in  particular  those  Tertiary,  Crot*\coou8,  and 
Jurassic  formations  cont^iining  Brachiopoda ;  but  prior  to  detailing 
my  personal  observations,  I  will  lay  before  the  reader  an  unpubliBhe*! 
section  given  to  me  by  M.  Geny  during  my  rcHidence  in  Nice,  in 
which  will  be  found  in  a  condensed  Bhtipe  the  results  of  the  many 
years  he  has  devoted  to  the  exploration  of  the  department  in  which 
the  town  of  Nice  is  situated. 

OenercU  Summary  of  a  Oeological  Section  of  the  Department  of  the 

Maritime  iiZpa,  by  M,  Fh,  Oiny,    18()9. 

Li  the  department  of  the  Maritime  Alps  there  are  reprosentatives 
of  the  larger  number  of  known  geological  formations.  We  distin- 
guish first  of  all  several  systems  of  upheaved  moimtains,  accom- 
panied by  subsidences,  dcjircssions,  and  enormous  faults,  then  the 
central  points  of  our  Alps  (forming  the  granitic  nucleus  of  our 
Alpine  system)  attains  an  altitude  of  3118  metres  above  the  level  of 
the  sea.  The  culminating  point,  termed  Mount  G^as,  has  its  principal 
axis  from  north-west  to  north-east,  from  which  converge  a  multitude 
of  minor  ranges,  of  which  the  longest  stretches  to  the  south  and  to- 
wards the  sea  (those  of  the  north  constituting  a  portion  ol  lL\ft^\ck!Qn^« 
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naturally  dipping  in  an  opposite  direction  to  that  of  the  principal 
axis ;  consequently  we  see  nearly  all  the  lower  formations  in  sno- 
cession  tilted  up  and  set  back  to  back  almost  continuously  against 
the  central  axis,  but  generally  in  a  more  or  less  metamorphio  condi- 
dition  at,  or  near,  their  point  of  contact  with  the  unstratified  or 
igneous  mass. 

The  quartzose  derivatives  which  border  the  granito-gneissio  crys- 
talline nucleus,  are  sienites,  eurites,  porphyries,  serpentines,  schists, 
etc ;  the  Grey  wacke  and  Saliferous  schists  lie  close  to  these  first  deri- 
vatives. The  Carboniferous  formation  follows  a  parallel  direction 
to  that  of  the  great  axis  of  upheaval  of  the  centre  of  the  basin  of  the 
Maritime  Alps,  and  forms  a  band  in  the  shape  of  a  bird's  tongue, 
which,  extending  from  north-east  to  south-west,  denotes  the  con- 
tinuity of  this  formation  by  Draguignan  to  the  Esterel.  This 
band  is  margined  by  different  stages  both  of  the  lower  and 
middle  Jurassic  series.  Now,  as  the  metamorphic  action  has 
affected  all  the  rocks  in  its  immediate  contiguity,  we  find  the 
Liassic  stages  have,  in  part,  been  converted  into  marble,  while 
the  Oolitic,  Oxfordian,  Coralline,  and  Portlandian  stages  are  often 
transformed  into  Sulphate  of  lime,  forming  at  the  same  time 
minor  centres  of  chemical  action,  of  which  the  neighbouring 
parts  are  frequently  converted  into  Dolomite,  and  where  the 
magnesian  influence  has  often  reduced  them  into  a  coarse  sand, 
causing  frequent  doubt  to  arise  in  reference  to  their  age  :  added  to 
all  this,  their  poverty  in  fossils  deprives  us  of  that  which  might 
otherwise  have  afforded  a  means  of  identification. 

The  Cretaceous  strata  attain  a  thickness  nearly  equal  to  that 
of  the  Jurassic,  and  being  in  close  approximation  to  the  posterior 
portion  of  the  centre  of  our  Alpine  basin,  have  in  turn  undergone 
enormous  convulsions, — as  may  be  perceived  from  the  almost  vertical 
inclination  of  the  beds  and  their  numerous  flexures.  These  con- 
tortions and  contractions  are  accompanied  by  numerous  faults,  frac- 
tures, and  overthrows  in  the  stratification ;  thus  causing,  at  times, 
considerable  uncertainty  as  to  the  age  of  the  deposits,  or  where  the 
line  of  contact  with  the  lower  or  upper  one  commences  or  terminates. 
Some  of  the  stages  are  rich  in  organic  remains. 

The  Tertiary  deposits,  which  spread  over  nearly  the  whole  of  our 
Alpine  crests,  terminate  the  Department  at  its  four  angles,  and  the 
extremities  of  these  outliers  are  lost  beneath  the  Mediterranean. 
Others  do  not  extend  higher  than  the  middle  of  the  Alpine  basin, 
and  the  average  thickness  of  the  strata  nearly  equals  that  of  the 
larger  number  of  the  Cretaceous  ones.  The  rocks  of  this  period 
in  the  district  surrounding  Nice  have  undergone  no  modification 
by  the  action  of  former  chemical  influences,  but  in  other  portions  of 
the  Department  certain  changes  have  taken  place.  The  lower  and 
upper  Tertiary  strata  are  very  rich  in  fossils,  though  very  much  out 
of  shape  (see  the  much  esteemed  works  of  Messrs.  Deshayes,  E. 
Sismonda,  and  L.  Bellardi,  of  which  the  detailed  catalogue  of  the 
Nummulitic  fossils  from  the  ancient  county  of  Nice  is  sufficiently 
recent,  1863). 
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Tha  npper  stages  are  very  rich  in  Gasteropoda  azid  Bhizopoday 
bnt  in  the  neighbourhood  of  Nice  they  are  rarely  found  lying 
oonformably  on  the  lower  beds,  but  are  more  often  seen  resting 
nnoonfonnably  on  the  Cretaoeoos  and  Jurassic  strata  that  lie 
beneath. 

The  stages  or  deposits  referable  to  the  present  period  (Quaternary) 
generally  repose  on  Lower  Tertiary  deposits,  as  well  as  upon  the 
most  ancient  of  those  belonging  to  the  Upper  Jurassic  period.  I 
have  likewise  been  able  to  notice  in  some  of  these  deposits  along  our 
shores,  that  deep  sea  beds  have  been  frequently  thrown  up,  together 
wiih  the  mollusca  they  contained,  the  thickness  of  their  shells  much 
exceeding  that  of  the  same  species  inhabiting  the  Mediterranean  at 
the  present  day. 

fiaonoM. 

L  CoHnMPOBANBous  PsBioi)  (Quatibnabt). 

a,  AcrvAi*  oe  Bbcent;  aUuTium  and  concretionB.  Vjpperh&i:  land  increaaed 
by  tea  ihore,  flnriatile  and  marine  deposits,  limestones,  marls,  etc. ;  hori- 
xontal;  thickness,  fire  metres;  discordance  with  the  Tertiary,  GretaceouL 
and  Jurassic  formations.  Hetero^eons  composition.  Recent  fauna  ana 
flora.  In  many  places  Glacial  dnft ;  Brecciss.  Lower  bed :  arenaoeoua 
and  pebbly  demmts.  Indin.  15  deg,  N.S. ;  two  metres ;  disoordanoe  with 
the  Coralune  limestones :  heterogeneous  depositfra^enti  of  undeter- 
minable shells.    Loc.  Mt.  Boron,  St.  Philippe,  St  Hospice,  near  Nice. 

b.  Amtbopo-Lithosikn,  66ny— Stone  age.     Upper  bed:  deposit  of  Osseous 

breccia  in  caves.  Inc.  17  dee.  N.S. ;  one  metre  fifty  centimetres  in  thick- 
ness; discordance  with  the  dolomites.  Hetero^eous  composition,  a.  with 
cut  flints ;  b,  with  polished  flints  and  serpentme.  Loc.  Antibes,  Castle  of 
Nice,  Menton,  etc. 
—  Marine  diluvian ;  lower  bed,  deposit  of  white  marls  with  sub-fossils,  situated 
at  from  three  to  fiye  metres  aboye  the  level  of  the  sea.  Inc.  20  deg.  N.E. ; 
thick.  70  centimetres.  Discordance  with  the  deposits  of  Parisian  marl: 
bed  composed  of  aeglutinations  of  fragments  of  shells,  white  limestones  and 
siliceous  sands.    A^nt  fauna,  deep  sea  fauna.  Loc  Beaulicu  and  Monaco. 

n.  TSBTIABT   PSBIOD. 

a,  SuBAPENNiNE  or  Older  Pliocene  (Lyell).  Upper  bed  sandy  and  pebbly ; 
conglomerate,  etc.  Inc.  from  20  to  30  dog.  N.W. ;  60  metres.  Discord- 
ance with  the  Tertiary,  Cretaceous,  and  Jurassic.  Contains  several  rolled 
and  transported  fossils  ~2\<rft^«//a  eommunit,  Natiea  glaueina^  etc.  Loc. 
Hills  of  Bellet,  Magnan. 

—  Median  bed — Sands  and  yellowish  plastic  clays,  etc.  Inc.  20  to  30  deg.  N.W.; 

10  metres.  Discordance  as  above ;  tolerably  rich  in  Gastero^Kla  and 
Bryozoa.  BtdU  apirata^  Vermetue  ariiculatusy  D'Orb.  Loc.  St.  Jean, 
St.  JStienne,  Trim'tl,  Nice. 

—  Lower  M— Bluish  plastic  marls,  etc.    Inc.  20  to  30  N.W. ;  30  metres.    Dis- 

oordaoce  as  above.  Less  rich  in  Gasteropoda  and  Bryozoa.  Jiueeinum 
maculosutn,  D'Orb.    Loc.  Mantega  and  Fontaine  du  Temple,  near  Nice. 

b,  Falvnibn,  D'Orb.  (Molasse),  Upper  Miocene  (Lyell) ;  ferruginous  arena- 

ceous marls,  etc.  Inc.  26  to  35  deg.  £. ;  16  metres.  Discordance  with  the 
Lower  Tertiaries;  poor  in  fossils.  Bhyne,  bipartita,  Ter,  pedemontana, 
Loc.  Baumettes  and  Lazaret,  Nice. 
— *  Lower  &mf— Ferruginous,  tuffaceous  marls,  etc  Inc.  as  above ;  60  metres. 
Discordance  as  aTOve ;  few  fossils ;  undeterminable  Zoophytes.  Loc.  Fossan, 
Bordigh^ra,  etc. 
e.  ToNORiKT,  D'Orb.  Lower  Miocene  (Lyell).  Upper  bed^  bay  coloured  sand- 
stones and  gprits,  etc.  Inc.  30  to  40  deg.  E. ;  20  metres.  Discordance  as 
above ;  poor  in  Gasteropoda,  but  rich  in  Foraminifera.  Clypeaeter  truncatOf 
Agae,  seutella,    Loc.  Calvaire,  k  Yence,  Fooan  at  Menton* 
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Tebtiaby  Period — conh'ntieJ. 

—  Lower  bed—Fme  blackish  grey  anthracitic  aandstones,  etc.    Inc.  30  to  40 

de^.  E.  Discordance  as  above.  Some  branched  Zoophytes,  nndetennin* 
able.  Loc.  Garavent,  east  of  Menton. 
d.  SuEssoNiBN,  D'Orb.  Plastic  Clay  (Mantell)  npper  bed.  Plastic  Parisian 
Marls  or  London  Clay.  Inc.  40  to  60  deg.  jS.  Discordance  with  Cre- 
taceous; not  rich  in  fossils.  Rhttopodest  Ghniatter,  Orbitoides  rtuUmu, 
D'Arch.    Loo.  Yillenenye  and  Yillafranche,  near  Nice. 

—  Middle  dtf<^— Arenaceous  sandstone  (Mantell);   earthy  Parisian  limestone, 

crumbling  when  exposed  to  the  air,  etc  Inc.  from  40  to  50  deg.  £.; 
7  metres  thick.  Discordance  as  above ;  tolerably  rich  in  fossils.  TuiritsUa 
imMeata,  Lamk.    Natiea  paiula.    Loo.  Cagnes,  Pallar^e,  Menton. 

—  Lower  bed — Eocene  (Lyell).    Hydraulic  limestone.    Inc.  45  to  55  dee.  S.E. ; 

15  metres  thick.  Discordance  with  the  Cretaceous  and  Jurassic.  Very  rich 
in  fossils.  Gasteropoda.  Nautilus  reffolie,  lUeua  Nbe,  Oetrea  JlaMiuU, 
Loc.  Beaulieu,  Jamer,  Braus,  Mortola. 

m.  Gbetaoeous  Period. 

Epoch.  B.  Danibn  Desor  wanting. 

S£nonibn,  D'Orb.  Argillaceous  limestone.  Upper  hed—'W^Atd  marls  and  grey 
limestone,  friable  when  exposed  to  the  atmosphere.  Inc.  50  to  60  deg. 
N.E. ;  160  metres.  Discordance  with  the  Jurassic  (throughout  the  whole 
Cretaceous  period);  poor  in  fossils.  Nautilus  eimplex,  bow.  Scaphitee 
eompreaaue,    Loc.  Mt.  Gros,  Mt.  Maccaron,  St.  Cicile. 

—  Lower  bed — Compact  marly  limestone,  of  a  greyish  colour,  crumbling  on  ex- 

posure. Inclination  and  thickness  as  above ;  poor  in  fossils.  Mieraater  eor- 
anguinumt  Ananehytee  ovata,    Loc.  Mt  Gros,  Mt  Rinardi^re  Cantaron. 

TuBONiEN,  D*Orb.  Lower  Chalk-marl  (Sow.)  Upper  bed^Qreyuih  marly 
limestone  (Tuffau)  with  few  siliceous  grains.  Inc.  60  to  70  deg.  N.E. ;  70 
metres  thick;  not  rich  in  fossils.  Ammonites  peramplusj  A,  Woolgari. 
Loc.  Mt.  Papaton,  Mt.  St.  Catherine  at  Drap. 

—  Lower  bed — Marls  with  numerous  siliceous  grains,  either  compact  or  friable. 

Inc.  60  to  70  deg.  N.E. ;  230  metres  thick ;  few  fossils.  Am.  deverianus, 
Janira  quadri-eostata,  Loc.  Mt.  Gros,  I'Abbadie,  Ese,  Drap,  etc. 
C^NOMANiEN,  D'Orb.  Chalk-marl  (Mantell).  Upper  6#rf— Grey  bay  coloured 
plastic  clay,  with  a  small  quantity  of  alumina,  etc.  Inc.  70  to  80  deg.  X.E. ; 
2  metres  thick;  poor  in  fossils.  Nautilus  elegans^  Am,  Rhotkomageneis, 
Loc.  Mt.  Gros,  Col  de  Papaton,  etc. 

—  Median  bed — Lead  Rrey,  compact  schists  with  cleavage  lines,  breaking  up  into 

small  parallelepeaes.  Inc.  70  to  80  N.E. ;  10  metres ;  fossils  few.  Am, 
varians,  A./alcatuSy  Seaphites  eequalis.    Loc.  Yamde,  Vienne,  Blausasque. 

—  Lower  bed — Whitish,  compact  mariy  limestone,  veined  with  white  spar.     Inc. 

from  80  to  90  deg.  N.E. ;  100  metres  thick ;  here  Ammonites  attain  their 
largest  dimensions.  Turrilites  and  Inoceramus.  Diseoidea  eylindriea^  L. 
tubueulus,    Loc.  Mt.  Gros,  Drap,  Mt.  Einardi^re. 

Albien,  D'Orb.  Period  A.  Gault.  Upper  bed — Green  siliceous  marls  (Glau- 
conite),  very  friable.  Inc.  from  80  to  90  deg.  N.  W. ;  30  centimetres  thick ; 
very  rich  in  fossils.  Ceratites  Seneffuieri,  Am,  deluci,  Loc.  Ese,  Bayet, 
Papaton,  etc. 

—  Lower  bed—Gommud  grey  marly  limestones  with  green  siliceous  ^ins  of  iron 

fGlauconite).  Inc.  40  to  60  deg.  N.W. ;  80  centimetres  thick ;  rich  in 
lossils.  Amm.  mammUlatus,  A.  eristatusy  lUrr,  catenatas,  Loc.  lAghet, 
Papaton,  Ese,  Rayet. 

Afhen,  D'Orb.  Speeton  Clay  (Phillips).  Upper  bed — Greenish  grey  siliceous 
friable  marls,  containing  very  little  lime.  Inc.  45  to  66  deg.  N.W. ;  10 
cent,  in  thickness;  not  very  rich  in  fossils.  Fucoids.  BeSmnitts  eemi- 
eanaliculatus.  Am.  Matheroni.  Loc.  Saur^e,  Mt.  Gros,  Turbie,  etc. 
Lower  bed — Compact,  green,  and  blackish  siliceous  marly  limestone.  Inc.  as 
above ;  40  centimetres  in  thickness ;  poor  in  fossils.  Am,  Ouettardij  Taxaeter 
eomplanatut,    Loc.  St.  Blaise,  Bevel,  Baus. 
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Cbstaoeoub  PxBioD^MmiifiMecL 

UAOOHZBir,  D'Ori).  SpMton  Cby,  Jiidd  (Ftoi).  Lower  Oreen  Sand  (Fitton). 
Upptr  M — Ifarly  limeitoiief  (Olaneome),  not  t«tj  nUoeons,  and  Dreftkinig 
np  lij  expomire  to  air.  Ine.  from  45  to  66  deff.  N. W. ;  90  cent  thick. 
Fanna  rion  here  and  there,  bat  the  fbarili  generady  attainbig  small  dimen- 
iioni.  JMMmtitM,  AmmonUn^  OuUropodm,  Bmekwpoda,  eto.  Loc  Diap^ 
Saor^e,  Eie,  Mt.  Ghanye,  ete. 

-:-  Zowtr  M— Compact  apathoee  marlr  limeatonei,  with  green  silioeonfl  mins. 
Inc.  aa  above;  rich  in  deep  aea  foanls  of  laige  dimenrioni.  Anejfkmnu^ 
MsmiUt.    NtnaOm  Mmlmfu,  etc    Loc  Berel,  Eie,  Rap,  Rayet,  etc 

KaoooMiBir,  Thnrm.  Upp^r  tef— Leadgrey,  marly  limeitone.  neither  rilieeons 
nor  ooUtxc  Inc.  60  to  80  dn;.  N.  W. ;  60  cent ;  rery  rich  in  foenls,  bat 
often  confounded  with  those  from  the  C^nomanian  Stage  of  Nice  on  aooonnt 
of  their  colonr.  HamOum  Mmmei,  1^01^.  T^nb.  dipkpndtM.  District 
near  Grasse,  Meant  Gheiron. 

Lewtr  j«e^— Bay  coloured  marly  limestone,  with  ferraginous  oolitic  slructure 
(FauTonie).  Inc  as  aboTO ;  70  cent  thick.  Very  rich  in  fine  fbesib,  but 
always  found  in  depressions  or  faults.  NautUui  Neoeomteimty  Am,  ifsss^- 
mimuii,    Loc  Mount  GhauTe,  Mount  Leuse,  Drap,  Turbic 

WsALDBir.    Weald  Clay  wanting. 

IV.  JuBASsio  Pkbiod. 

PoBTLAMDiBir,  D*Orb.  Portland  stone  and  sand.  Vppir  d«^— Earthy  gray 
compact  limestone.  Inc  70  to  80  deg.  N. ;  160  metres  thick.  Few  foails. 
yitrittea  tertbra,  Ziet  Bmiscrinui,    Loc  Sarratan,  Drap,  Turbic 

KnofSRiDamr,  IVOrb.    Kimmeridge  Clay,  Fitton,  wanting. 

CoBALLiEX,  Thunn.    Coral-raj^  (Phil.).     Upper  bed — Milky  white  limestone, 

with  fine  grains  (strong  hme).    Inc.  65  to  86  deg.  N. ;  20  metres  thick. 

Eich  in  Zoophytes  (cordfl).    bieeras  arietmay  D.  Mosa,  etc.    Loc  Mount 

Chauve,  Lazaret  of  Nice,  Cap  Martin. 
Middle  bed—  Grey,  sulphated,  amorphous,  masses,  red  and  black  in  colour. 

Cidaris  eoronata,  Goldf.     Oetrea  gregaria^  Sow.    Loc.  Cimies,  near  Nice, 

Col  of  VUlefiranche,  etc. 
Lower  bed — Dolomitic  mass,  white,  grey,  red  in  colour,  saccaroid.      Aeroeidarit 

tuberoea,  Ag. ;  Attarte  elegant.  Loo.  Mount  Yinaigprie,  St.  Pons,  Baus-Rous. 

OxFORDiEN,  D'Orb.    Oxford  Clay  (Phil.).      C^^^p^  ^^^Compact  and  nodular, 
marly  limestones.    Inc.  70  to  90  oeg.  N.  ;  50  metres  thick.    Tolerably 
rich  m  Ammonites,  Amm,  tortieuleatua,  A,  iatrieua,  A.  perarmatue.    Loc 
Cairo  of  Mount  Causimagne. 

—  Middle  bed — Compact  limestone,  with  siliceous  nodules.      Inc.  70  to  90 

deg.   N. ;    80  metres  thick ;    poor  in  fossils.     Loc.  Valley  of  St.  Andr^, 
Mount  Leuse,  near  Nice. 

—  Lower  bed — Mctamorphic  limestone,  Gypsum  and  dolomite.     Loc.  Mount 

Ferrillon,  Mount  Agel,  etc. 

Calloyien,  D'Orb.  =Eelloway-rock  (Phil.V  Upper  bed — Compact  limestone, 
without  Oolites.  Inc.  from  75  to  95  oeg.  N.  Amm,  aihleta.  Sow.  Loc. 
Valley  of  St.  Andr^,  near  Nice. 

—  Lower  bed — Compact,  slightly  Oolitic  limestone.      Inc.  as  aboTo ;  1  metn. 

50  cent,  thick.    Loc.  Caire  of  Mount  Chauye,  near  Nice. 

Bathonien,  D*0maliu8,  Great  Oolite  (Phil.)  Upper  bed — Compact  limestone, 
lar^  oolitic  grains,  etc.  Inc.  75  to  96  deg.  N. ;  20  metres  thick  ;  poor  in 
fossils.    Loc.  Grasse,  La  Marbri^re. 

Bajocien,  B*Orb.  Grey  Limestone  (Phil.)  Upper  bed — Ferruginous  Oolitic 
limestone,  etc.    Inc.  ss  aboYC.    Loc.  Mouans-Sartoax,  Tignet,  Mongins. 

ToABCiEN,  D'Orb.  Upper  Lias  Shale  part,  Phil.)  Upper  ^a^— Calcareous 
marls,  crumbling  by  exposure  to  the  atmosphere,  etc.  Inc.  70  to  80  deg.  N. ; 
8  metres  thick.  Atntn.  Eolandrei,  D'Orb.  Loc  Col  de  Monale,  St  Dalmas 
le  plan. 

—  Louwr  ^Ai— Blue  limestone.  Dolomite  or  Gypsum ;  rock  well  crystallized. 

Am,  annulatut,  Sow.    Loc  Cime  de  Coss,  Cot^de  Monniesc. 
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JuBASSio  Pebiod — continued. 

LiuiEN,  D'Orb.     Marlstone  (PhiL)     Upper  M~  Blackish  eompact  limeitone 

Inc.  from  75  to  90  deg.  N. ;  100  metres  thick ;  poor  in  fossils.    Atmm, 

ImuUay  Zeit.    Loc  Mount  Monnier,  Fontan. 
Lower   M—Metamorphic  limeBtone,  black  marble,  with  white  vgoirj  reaBM, 

CoproUtes.    Loc.  Chaudan,  Mount  Monnier. 
SmfiMU&iEyf  D'Orb   Lower  Lias  Shale  (Phil.)    Upper  M— Lead  mj  ooloared 

limestone,  breaking  up  by  exposure  to  the  atmosphere.    Inc.  80  to  90  deg. 

N. ;  30  metres  thick ;  poor  in  fossils.     Ostrea  areuata,  Brong.  Loo.  Mount 

Yanque,  Mount  Monnier. 

V.  Tbiassio  Pxbiod. 

Saufbhien,  D'Orb.    Bed  Marl  (Murcluson).     Upper  bed — Salt  Springs  and 

Saline  AlluTiums.    Loc.  Amen,  Sausse,  itoquette,  Tignet. 
CoNcuTLiBN,  Brong.    New  Bed  Sandstone  (Murch.).     Upper  bed — Compact 

Limestone,  breaking  up  by  exposure  to  atmosphere.     Loc  Mandeneu, 

P^gomas,  lies  L^rins. 

"VL  PaliBOzoio  Period. 

PsBMi£?r,  Murch.  and  Ycm.  Lower  Bed  Sandstone.  Z^gj^Mr  i#<^Yiolet  coloured 
fine  Sandstone  of  the  Yosfes,  etc.  Petrosiliceous  rock,  without  fossils. 
Loc.  Belvedere,  Yal  de  Spaulars. 

Gabboniperien,  D'Orb.  Carboniferous  Limestone.  Upper  bed — Red  tinted 
compact  Limestone  in  amorphous  masses.    Loc.  Summit  of  Mount  B6go. 

—  Middle  M— Red  and  gray  slaty  schists  with  iron.   Loc.  Boquebilliere  Fontan. 

—  Lower  6a^— Limestone  with  quarteoee  conglomerate,  etc.    Loo.   Foot  of 

Mount  B6go. 
Detonien,  Murch.    Old  Bed  Sandstone  (Murch.).     Upper  bed^FetiA  grey 
limestone  or  greywacke.    Loc.  Mount  Bans,  Saoree  Breil. 
SiLu&iAN.     Upper  Silurian  (Murch.).    Black  friable  Marly  Schists.    Loc  CoL 
Formosa,  foot  of  Mount  Abyme. 
Vll.  Periodk  Azoique  STRATiFiiB,  D'Orb. 

Talcites,  D'Orb.  Talc  plastique.  Upper  &ee^— Aluminous  Talc,  etc.  No 
fossils.    Loc.  Col.  de  la  Querce,  baisse  de  St.  Yeran. 

—  Lower  bed  -  Calcareous    Talc,  siliceous,  compact,   antimonius  (serpentines, 

chlorom^lanite).     Loc.  Yullauris,  Biot,  St.  Anne,  Biofredo. 
MiCAciTEs,  D'Orb.     Mica  schists,  Syenites  in  large  masses,  in  thin  layers  or 

schistose.     Mica,  black  felspar  wiUi  siliceous  paste.    Loc.  Col  long,  St. 

Anne,  Cannes. 
Gkeiss,  Brechiole,  red  porphyry.     Upper  bed — Compact  red  porphyry :  cryital- 

linc  rocks.     Loc.  Croisettc,  Cannes,  Estcrcl. 

—  Middle  bed— Coarse  Gneiss,  or  Gneiss  with  large  grains,  crumbling  by  ex- 

posure to  the  atmosphere;  white  quartz.     Black  felspar.     Loc.  Mount 
Malcontoum. 

—  Lower  bed — Fine  Gneiss ;  or  Gneiss  with  fine  grains,  white  or  with  black 

spots.    Loc.  Sal6s€,  Trinit6,  Borr^on. 
Azoic  Period.  Bocks  not  stratified.    White  snow-coloured  Granite,  with  fine 

g-ains,  spotted  by  small  dots  of  black  felspar.    Alpine  type.    Loc.  Mount 
elas,  St.  Martin  Lantoeque. 

(To  be  continued). 


in. — ^NoTES  ow  Various  Species  of  Ctbnodus  found  ik  thb  Low 
Main  Coal-shale,  Newsuam  Colliery,  Nosthuubebland. 

By  T.  P.  Baekab,  F.G.S. 
(PLATE  IX.,  Figs.  1  and  2). 

FB  many  years  the  various  Coal-shales  and  other  strata  asso- 
ciated with  the  Coal-seams  of  Northumberland  have  been 
known  to  be  rich  in  the  remains  of  Plants,  and  the  majority  of  the 
Bpecimena  which  are  illustrated  in  Lindley  and  Hutton's  elaborate 
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WDik  on  ilie  Hon  of  the  Coal-period  were  obtomed  &om  oollieriee 
in  Northumberland  and  the  adjoining  connty,  Durham.  It  is  only 
within  the  last  few  yean  that  oloee  attention  has  been  directed  to 
the  investigation  of  the  &una  of  the  Northumberland  ooal-fields. 
The  first  systematio  investigator  of  the  &una  of  the  Carboniferous 
period  in  this  locality  was  Mr.  Thomas  Atthey,  lato  of  Cramling- 
ton,  now  of  Gosforth ;  and  within  the  last  few  years  Messrs.  Kirby, 
Bim,  Taylor,  and  Craggs  have  eabh  secured  good  collections  of  the 
Garboniieious  fossils. 

Among  the  most  numerous  animal-remains  discovered  in  the 
Northumberland  Coal-measures  are  those  of  various  species  of  fishes 
of  the  genus  Ctenodtu,  of  which  as  yet  little  is  positively  known, 
further  than  that  their  oral  armature  was  of  a  very  peculiar  descrip- 
tion, and  that  their  opercular  plates  and  head-bones  to  a  great  extent 
resemble  those  of  Dipterua,  as  described  by  Hugh  Miller.^  As  the 
species  to  which  I  am  about  to  refer  have  been  previously  described 
in  the  "Annals  of  Natural  History"  by  Messrs.  Hancock  and 
Atthey,  but  have  not  been  figured,  I  desire  to  direct  the  attention  of 
the  readers  of  the  Gbologioal  Magazikb  to  figures  of  the  largest 
and  most  rare  of  the  species  obtained  in  our  Northern  coal-fields. 

In  the  articles  just  referred  to  there  are  seven  species  described, 
six  of  which  are  new  and  one,  Cienodus  cristatus,  which  is  at  present 
in  the  Leeds  Museum,  was  described  and  figured  by  Prof.  Agassiz  in 
his  "Poissons  FoBsiles,"  vol.  iii.  p.  137,  pi.  19,  fig.  16.  Prof. 
Agassiz  figures  four  additional  species  in  his  "Monogram  des 
Poissons  Fossiles  du  Vieux  Gr^-rouge,"  none  of  which  correspond 
with  those  referred  to,  which  have  by  Messrs.  Hancock  and  Atthey 
been  named  Cienodua  tnberadatus,  0.  eorrugatuSf  0.  ohliquus,  0.  ele- 
gans,  C,  irnbricatua,  and  C.  ellipticus. 

Ctenodus  cristatus  is  very  rare  in  our  coal-shale  ;  I  have  only  suc- 
ceeded in  obtaining  one  specimen,  but  that  fortunately  has  associated 
with  it  a  perfect  sphenoid  bone,  a  beautiful  opercular  plate,  and 
several  of  the  head  bones  of  the  fish.  At  the  edge  of  the  slab  con- 
taining the  specimen  there  are  impressions  of  three  tubercles,  which 
have  been  made  by  the  tubercular  prominences  of  another  tooth,  but 
unfortunately  the  specimen  which  left  the  impressions  has  not  been 
obtained.  The  tooth  now  in  my  possession  is  two  inches  long,  IJ 
inch  broad,  has  twelve  ridges  strongly  marked  with  sharp-pointed 
denticles,  and  bears  a  considerable  resemblance  to  the  specimen  in 
Agassiz  **  Poissons  Fossiles."  The  opercular  plate  is  thick  and  strong, 
and  is  rather  deeply  marked  with  vermicular  reticulating  lines, 
somewhat  resembling  those  which  cover  the  maxillary  bones  of 
BhizodopsiSf  and  which  underlie  the  polished  covering  of  the  scales 
and  bones  of  MegcUiehthys ;  it  is  If  inch  long,  and  If  inch  broad. 
I  have  in  my  possession  a  large,  nearly  circular,  opercular  plate, 
which  is  supposed  to  belong  to  one  of  the  Ctenodi ;  it  is  6^  inches  in  its 
longer  diameter  and  6  inches  in  its  narrower,  and  is  about  f  of  an 
inch  thick  at  its  thickest  part  To  what  species  this  large  operculum 
belongs  I  do  not  know ;  but  assuming  that  it  bears  the  same  pro- 

i  «  Footprints  of  the  Creator,"  p.  68,  neir  \BvaA. 
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Sortion  to  the  size  of  the  fish  that  the  opercular  plate  of  C.  crisUUm 
oes  to  the  fish  to  which  it  belonged,  it  must  have  been,  according 
to  the  estimation  of  competent  palaeontologists,  little  short  of  ten 
feet  in  length.     I  have  not  yet  discovered  any  palate  teeth  of  a  size 

Eroportioned  to  opercular  plates  so  large  as  that  just  described ;  the 
irgest  tooth  I  have  obtained,  and,  I  have  reason  to  believe,  the 
largest  that  has  been  obtained  anywhere,  is  a  palatal  tooth,  which, 
provisionally,  I  ascribe  to  Ctenodus  tuberctdatus,  although  it  in  some 
respects  differs  materially  from  the  description  of  that  species  given 
in  the  "  Annals  of  Natural  History." 

In  order  to  afford  an  opportunity  of  estimating  the  appearance 
and  size  of  teeth  of  this  species,  figures  are  annexed  (see  Plate  IX.) 
of  a  palatal  (Fig.  2)  and  mandibular  tooth  (Fig  1). 

Fig.  2  represents  a  palatal  tooth,  and  Fig.  1  a  mandibular  tooth 
(both  of  the  natural  size)  with  the  mandible  attached  and  m  situ. 
The  figures  represent  teeth  belonging  to  the  same  species,  and  al- 
though they  were  not  obtained  on  Qie  same  day,  it  is  not  improbable 
that  both  belonged  to  the  same  fish — ^their  sizes,  state  of  preser- 
vation and  general  appearance  so  closely  resemble  each  other.  Of 
the  teeth  of  0.  tuberculatua  I  have  but  three  specimens,  those  figured 
and  a  fragment  of  a  mandibular  tooth  which  has  eight  perfect  ridges, 
one  of  which  I  have  removed  for  the  purpose  of  making  a  section 
for  microscopic  examination.  The  bony  texture  of  the  tooth  is  ex- 
ceedingly hard,  the  base  being  very  open  and  cellular ;  but  the 
exterior  grinding  portion  being  dense,  thick  and  hard,  it  must 
have  offered  a  formidable  surface  for  crushing  food  during  the 
lifetime  of  the  fish.  This  excessive  hardness  of  the  outer  enamel 
will  account  for  the  fact  that  the  greater  proportion  of  the  palatal  and 
mandibular  teeth  that  have  been  found  are  as  perfect,  sharp,  and  well- 
defined  as  though  they  had  never  been  used.  The  cellular  portions 
of  tlie  teeth  and  plates  of  attachment  of  the  Ctenodi  bear  consider- 
able resemblance  to  the  Pleurodi  and  Pcecilodi  in  their  microscopic 
structure. 

Of  Ctenodus  corrugatus  I  have  not  found  a  single  specimen ;  the 
only  remains  of  that  species  with  which  I  am  acquainted  being  a 
palatal  tooth,  which  is  preserved  in  the  Museum  of  the  Natural 
History  Society  of  Newcastle-on-Tyne.  The  tooth  is  crossed  by  nine 
irregular,  corrugated  ridges,  and  is  remarkably  unlike  the  teeth  of 
any  other  known  species  of  Ctenodi.  I  have  obtained  about  two 
hundred  specimens  of  C  elegana,  C.  ohliquus,  C,  imhricatus,  and  0. 
eUipticua,  several  of  which  have  been  presented  to  museums  and 
private  palaeontologists.  In  my  collection  there  are  also  three 
specimens  with  four  ridges,  probably  new  to  science,  and  many 
specimens  respecting  which  I  have  not  yet  obtained  any  satisfiactoxy 
information. 

EXPLANATION  OF  PLATE  IX.— Figs.  1  and  2. 

Fig.  1. — Mandibular  tooth  of  Ctenodut  tubtreulatua, 
„    2. — Palatal  tooth  of  same, 

both  from  the  Coal-shalo  of  Newsham  Colliery. 
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IV. — Note    on    a   Tooth    of    Ctbnodus  tubbrculatus   ik    the 

British  Muskuh.    By  the  Editob. 

(PLATE  IX.  Fig.  3.) 

Having  had  our  attention  directed  by  Mr.  Beu-kas's  paper  to  the 
specimenB  of  this  genus  in  the  National  Collection,  and  com- 
pared Mr.  Barkas's  figures  with  Mr.  T.  Atthey's  description  of 
Ctenodus  tuherctUatus  [see  ''Annals  and  Magazine  of  Natural  His- 
tory" (4th  series),  Feb.  1868  (p.  88)]  ;  Mr.  W.  Davies  having  also 
kindly  pointed  out  to  us  a  small  but  very  perfect  palatal  tooth  (see 
Plate  IX.  Fig.  3),  probably  from  the  Coal-measures  of  Carluke  (from 
the  collection  of  the  late  Mr.  Alexander  Bryson  of  Edinburgh), 
closely  agreeing  with  Mr.  Atthey's  description  in  all  its  characters ; 
we  have  thought  it  well  deserving  of  a  place  in  our  Plate. 

At  the  same  time  we  may  state  that  there  is  no  reason  why  Figs. 
1  and  2  on  Plate  IX.  may  not  also  belong  to  the  same  species  as 
suggested  by  Mr.  Barkas,  as  the  teeth  of  this  genus  appear  to  be 
subject  to  considerable  individual  variation. 

The  annexed  description  is  taken  from  Mr.  Atthey's  paper  above 
referred  to  {op,  cit.  p.  83)  : — 

"  Ctenodus  tuherculatus,  n.  sp. — ^Tooth  plate-like,  thick,  with  an 
irregular  ovate  outline,  2|  inches  long,  l-f-th  inch  broad,  the 
narrow  end  posterior;  the  inner  margin  gibbous  or  angulated  in 
the  centre ;  the  outer  margin  a  little  convex ;  the  surface  is  slightly 
convex,  and  is  furnished  with  twelve  or  thirteen  deep,  sharp,  parallel, 
approximate  ridges,  which  are  strongly  tuberculated  towards  the 
outer  margin,  and  divided  by  narrow,  deep,  angulated  grooves ;  they 
are  arched  posteriorly  and  enlarged  towards  the  exterior  border,  but 
do  not  at  all  assume  a  radial  arrangement,  the  anterior  ridge,  which 
is  wider  than  the  others,  is  reflected  and  prolonged  for  some  distance 
beyond  the  outer  margin;  the  tu])ercles  are  conical,  with  obtuse 
points ;  those  next  the  external  border  are  coated  with  shining 
enamel,  and  are  well  produced." 

Besides  the  specimen  figured  (Plate  IX.  Fig.  3),  there  are  in  the 
British  Museum  several  fine  teeth  belonging  to  this  genus  (probably 
aLso  from  Carluke),  and  a  portion  of  the  head  and  lower  jaw  with 
both  the  upper  teeth  and  one  lower  (or  mandibular  tooth)  in  situ 
from  the  Coalfield  of  Airdrie. 


V. — The  Lead-Beaking  Districts  op  the  North  of  England.^ 

By  Prof.  Morris,  F.G.S.,  etc. 

THE  district  to  which  attention  is  directed  is  situated  in  the  centre 
and  the  most  elevated  part  of  Great  Britain,  which  is  thickly 
inhabited  by  an  industnal  population,  many  of  whom  are  occupied 
in  the  working  of  Lead-mines.     The  Agent's  house  of  the  Beaumont 

*  Being  the  substance  of  a  Lecture  delivered  before  the  Geologists'  Association  at 
University  College,  London,  by  Prof.  Morris,  F.G.S.,  the  President  of  the  Assq- 
ci alien,  on  June  4th,  1869. 
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Mines  is  at  an  elevation  of  1400  feet  above  the  sea,  Eilliope  Laiw 
rises  2206,  while  Grossfell  (capped  by  MiUstone  Grit)  attains  a 
height  of  2901  feet ;  Dufton  Pike  1575  feet,  and  the  Cheviots  2676 
feet,  the  three  counties  of  Northumberland,  Cumberland,  and  Dorham 
meeting  at  Bampgill  Head ;  Durham,  Yorkshire,  and  Westmoreland 
at  Cauldron  Snout  This  elevated  district,  bounded  on  the  east  by 
the  TjnQ  and  Wear  Coal-field,  and  on  the  west  by  the  YHiitehaven 
field,  chiefly  consists  of  the  Carboniferous  rocks,  and  presents  varied 
physical  features.  The  Penine  chain,  of  which  CroMfell  is  a  parti 
extends  from  the  borders  of  Scotland  to  Derbyshire,  and  firom  its 
westerly  trend  it  forms  the  watershed,  whence  on  the  east  side  fidl 
the  waters  of  the  Tyne,  Wear,  and  the  Tees.  The  country  presents 
a  varied  aspect ;  to  the  east  are  broad  low  plains,  succeeded  by  roUing 
hills  and  dreary  elevated  moors,  followed  by  a  more  hilly  and  more 
rugged  district,  rising  gradually  on  the  east  side  of  the  Penine  chain, 
and  descending  more  steeply  on  the  western  side.  These,  together 
with  the  character  of  the  rocks,  influence  the  v^;etation  of  the 
country,  as  shown  by  the  ''  basset"  of  the  Great  Limestone,  which 
forms  almost  the  boundary  of  cultivated  land  and  human  habitations. 
Above  it  (as  Mr.  SopwiUi  observes)  are  more  or  less  brown  and 
dreary  moors,  and  below  it  the  hill-sides  present  a  green  surface  and 
flowery  meadows.  The  counties  of  Northumberland  and  Durham 
occupy  about  2905  square  miles,  three  quarters  of  which  belong  to 
the  Carboniferous  strata. 

The  geological  structure  consists  of  more  or  less  altered  aqueous 
rocks  with  others  of  igneous  origin,  some  anterior,  some  probably 
contemporaneous,  and  others  posterior  to  the  great  mass  of  the  strati- 
fied rocks.  The  aqueous  include  the  Silurian,  Devonian,  Carboni- 
ferous, Permian,  and  Triassic.  The  igneous  are  Porphyry,  and  Basalt 
or  Dolerite.  The  Silurian  consists  of  schists,  grits,  and  slates,  altered 
and  much  plicated  or  folded,  containing  very  few  fossils,  except 
Qraptolites ;  it  attains  an  elevation  of  1700  feet  The  Old  Bed  attains 
an  elevation  of  200  to  700  feet,  and  is  about  500  feet  thick,  yielding 
a  few  fishes  (Holopiychius,  <&c)  ;  it  is  unconformable  to  the  beds 
below,  and  conformable  to  the  Carboniferous,  of  which  it  forms  the 
base.  This  unconformity  is  well  seen  at  Siccar  Point,  near  St  Abb's 
Head,  Berwickshire ;  also  at  other  places  on  the  way  to  Canrobie. 
The  Carboniferous  rocks,  which  are  about  7000  feet  thick,  and  occupy 
three-quarters  of  the  area,  include  the  Tuedian,  Scar  and  Yoredale 
series.  Millstone  Grit,  and  Coal-beds.  The  Tuedian  consists  of 
sandstones,  shales,  and  limestones,  sometimes  magnesian,  but  no 
coal ;  it  is  about  1000  feet  thick,  with  indications  of  Estuarine  condi- 
tions, and  contains  remains  of  plants,  shells,  Cephalopods,  some  fish, 
but  neither  Crinoids  nor  Brachiopods. 

With  regard  to  the  Carboniferous  Limestone,  great  differences  are 
observed  in  tracing  this  deposit  from  South  to  North.  It  is  very 
uniform  in  the  South  of  England,  North  and  South  Wales,  and  in 
Derbyshire.  It  is  wanting  in  South  Stafford,  where  the  Coal-measures 
overlie  the  Silurian  rocks,  but  in  Yorkshire  a  change  takes  place. 
A  line  drawn  from  Jervaux  Abbey,  on  the  Yore,  Yorkshire,  through 
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KetHewell  nd  neir  Ufalhin,  to  TanijMlwi,  eqiBitoi*  •coonliag  to 
Fbillipa,  the  Yoikihiie  limestone  tnct  into  two  well-contrMtod 
parts, — the  sontlieni  type,  in  wluch  the  Lower  Limestone  6nmp  im 
nearly  undivided,  and  the  Uj^mt  Limestone  Groop  thin,  and  with  in- 
tofibedded  ahale&    In  the  northern  type  the  Lower  Limestone  Group 
is  divided  by  shales,  sandstones,  Ac.;  and  the  Upper  Timestona 
Oronp,  aboat  1000  feet  thick,  is  complicated,  and  consists  of  lime* 
stone,  coal,  flagstone,  and  shales,  alternating  with  each  other.    In 
tiie  more  northern  conntiea  a  still  mater  complexity  is  obaerred,  aa 
in  Northumberland,  Dorham,  and  Chnnberiand,  showing  a  transitioii 
to  the  Scottish  type.     Urns,  nortii  of  the  Tyne  and  the  great  90 
fistfaom  dyke,  the  Caiboniferoos  Limestone  is  divided  by  Mr.  Tite 
into  two  series — the  Lower  Oaibonaceoos,  the  Upper  Calcaieona,  the 
total  thickness  being  about  2G0O  feet,  of  which  1400  are  sandstone, 
900  shale,  280  limestone,  70  coal ;  the  lower,  about  900  feet,  extends 
from  the  Tuedian  to  the  Dun  limestone,  contains  little  Umeatone 
(about  20ft.),  but  eight  seams  of  good  woikaUe  coal,  of  which  the 
Sciemerston  and  Cooper  Eye  coals  are  the  best    The  Upper  series, 
1700  &et  thick,  is  distinguished  by  its  workable  limestone  (about 
200  ^Bet  ^ck),  interstratified  with  sandstone,  shale,  and  coal,  some 
of  fiur  quality,  as  the  Shilbottle  and  Licker  coals,  and  the  Beadnell 
about  5  leet  thick,  but  others  poor  and  thin.     South  of  the  Stublick 
dyke  the  whole  series,  according  to  Forsters  section,  has  a  thickness 
of  2080  feet,  of  which  820  are  siliceous,  790  aigiUaoeous,  and  470 
calcareous.    The  series  has  been  divided  into  two  groups,  the  lower, 
below  the  Whin  Sill,  comprises  the  Scar  Limestone  series  of  Phil- 
lips, crops  out  in  Cumberland  and  Westmoreland,  and  includes  the 
Melmerby  limestone.     The  Upper,  comprising  the  Yoredale  series, 
includes  the  strata  between  the  Whin  Sill  and  the  Fell  Top  limestone, 
of  which  the  larger  portion  consists  of  argillaceous  and  siliceous  sedi* 
ments,  with  about  180  feet  of  calcareous  strata,  and  4  feet  only  of  coal. 
The  following  table  of  the  relative  thickness  of  the  Lead  Measures 
(Toredale  series,  Phillips)  from  the  Fell  Top  Limestone  to  the  Tjqb 
Bottom  Limestone  above  the  Whin  Sill,  shows  the  principal  mineral 
characters  and  their  alternation,  and  the  predominance  of  mechani* 
cally  formed  over  chemically  and  organically  formed  strata,  arranged 
from  W.  Forster's  ''  Section  of  the  Strata,"  p.  165  et  acq : — 

ABOILLA0EOV8  AND  ABBNACE0U8.  CALCA&B0U8. 

"w  Fell  Top  Limestono 44 

Crow  Coal,  Haxle,  Plate,  Slate  Sill, 
Fireitone,  PattioBon's  Sill 330 

Plate  and  impure  Coal    68 

Tuft,  Hazle,  and  Plate  Beds 102 

Hazle  and  Plate      —    ...    64 

Hazle  and  Plate      46 

Coal,  Plate,  and  Hazel 80 


Little  limestone     8 

Tnmblor  Bod  and  Groat  Limestone, 

with  three  fiat  veins    68 

Four-fathom  Limestone 24 

Three-yards  Limestono 0 

PiTe-yards  Limestone     6 
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Scar  Limestone...    •,•    • 80 

Hazle,  Plate,  and  Goal 37 

CocUe-Bhell  Limestone 2 

Hazle  and  Plate      102 

Tyne  Bottom  Limestone...     ...    ...    24 

Whetstone  Bed,  etc....     ...    ...    ...    3 

Whin  Sill. 

Taming  now  to  the  igneous  rocks  and  commencing  with  the  Whin 
Sill,  so  called  from  its  sometimes  being  apparently  parallel  to  the 
other  strata,  but  really  varying  as  much  as  1000  feet  when  traced 
over  the  whole  area ;  it  is  from  a  few  to  200  feet  thick  in  Tees- 
dale,  giving  a  picturesque  character  to  the  scenery,  and  may  be  traced 
through  Northumberland,  into  Durham,  Cumberland,  and  Yorkshire. 
Its  age  is  anterior  to  the  fissures  holding  the  lead,  as  they  traverse  it^ 
and  also  to  the  Penine  fault,  which  may  be  contemporaneous  with  the 
veins,  the  force  producing  the  one  causing  the  other.  The  whin  is  a 
dolerite  of  augite  and  felspar,  with  titano-ferrite.  Many  dykes  also 
traverse  this  district.  Two  are  comparatively  well  known — ^the  Hett 
dyke  traverses  the  Mountain  Limestone,  Millstone  Grit,  and  Coal- 
measures,  and  the  Cockfield  dyke,  about  70  miles  in  length,  passing 
through  the  Mountain  Limestone,  Millstone  Grit,  and  Coal-measores, 
and  New  Red  Sandstone.  This  district  is  traversed  by  many  Faults, 
which  have  had  a  most  important  influence  on  the  physical  character 
of  the  district,  and  to  some  extent  upon  the  industrial  resources. 
The  90  fm.  dyke  (east  and  west),  Tynedale  fault,  and  Stublick  dyke, 
throw  down  the  coal  to  the  north  and  west — hence  the  Stublick, 
Midgeholm,  Conewood,  and  Hartley  Bum  coal-fields.  The  Penine 
fault  has  a  downthrow  to  the  west  of  3000  feet,  which,  with  the 
Craven  fault,  so  materially  influences  the  physical  features  of  the  dis- 
trict traversed  by  them.  The  Burtreefoni  dyke  is  a  north  and  south 
fault,  crossing  the  lead-mine  district  from  the  Yale  of  Tyne  to  the 
Tees,  affecting  the  Yoredale  rocks  only,  and  has  an  upthrow  to  the 
west.  The  Butterknowle  dyke  runs  east  and  west  in  the  county  of 
Durham,  and  throws  the  strata  down  to  the  south.  The  Tees  Valley 
fault  is  an  upthrow  of  about  45  fathoms  to  the  west. 

The  mining  country  occupies  about  400  square  miles,  and  includes 
the  district  of  the  head  waters  of  the  Tyne,  Wear,  and  the  Tees ;  the 
chief  lead  district  comprising  Derwent,  East  and  West  Allendale,  in 
Northumberland ;  Weardale  and  Teesdale,  in  Durham ;  and  Alston 
Moor  in  Cumberland.  The  geological  formation  is  the  Yoredale 
series,  or  Mountain  Limestone  of  Phillips,  while  the  lead  veins 
further  west  in  Cumberland  are  found  in  the  Silurian  and  meta- 
morphosed rocks,  each  district  having  a  somewhat  distinct  associa- 
tion of  minerals.  Discussing  the  question.  What  is  a  vein  ?  it  is 
worthy  of  remark  that  the  rich  or  right-running  veins  run  a  little 
north  of  east  and  south  of  west,  the  cross-veins  bear  nearly  north 
and  south,  besides  which  dUQ  quarter-point  veins  bearing  between 
the  two.  When  three  veins  lie  near  each  other  the  two  outer  veins 
are  termed  north  and  sun  veins  respectively.    The 'same  vein  has 
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reqnenily  many  names,  aooording  to  the  lease  length,  whidi  is  about 
200  yards.  Gross  veins  oommohly  alter  right  veins,  bnt  not  always 
u  at  Scalebum  cross  vein),  and  right  veins  are  often  split,  and 
^metimes  lost  in  cross  veins.  The  "  hade  "  is  the  inclination ;  the 
pper  side  is  the  "  hanger,"  and  the  under  side  the  "  ledger  cheek." 
n  Weardale  the  hade  is  sonth,  in  Allendale  and  Alston  to  the  north 
at  it  varies  with  the  nature  of  the  strata.  The  throw  of  veins  is  a 
lore  or  less  vertical  disruption  of  strata,  but  this  is  variable.  There 
B,  however,  a  connection  as  well  known  to  practical  men  between 
lie  hade  and  throw  of  veins — if  the  throw  is  up  to  the  south,  the 
lade  is  to  the  north  and  contrariwise.  Veins  are  of  different  kinds,  as 
ake,  pipe,  strings,  gash,  flat  veins.  The  rake  vein  is  the  most  common, 
nd  occupies  a  fissure  extending  downwards  a  considerable  distance, 
nd  may  have  opposite,  similar,  or  dissimilar  cheeks,  and  thus  the 
ein  is  more  or  less  productive,  and  is  irregular  in  size.  The  sub- 
oined  shows  the  character  of  the  lode  according  to  the  nature  of 
he  cheeks,  although  this  is  subject  to  modification : — 

Ar^Uftoeons YeinuaprodiiotiTe  ..Ar^aeeoiu. 

Gntstone  Vdn  irregular Gnt  or  limestona. 

ArgUloceoiu Vein  poor Grit  or  limeftone. 

Limestone Vein  favourable   Limestone. 

A  gash  vein  is  a  fissure  which  contracts  downwards.  The  "  hade" 
>r  inclination  is  mostly  in  the  softer  beds,  and  when  two  veins  meet 
hey  are  generally  enriched.  Begular  veins  have  a  slight  throw, 
nd  the  size  of  veins  depends  on  the  nature  of  the  rock,  being  generally 
«rider  in  limestone.  A  rider  is  the  stony  mass  found  in  the  vein,  and 
Livides  it  A  pipe  is  an  irregular  cavern,  extending  downwards,  and 
B  more  or  less  tubular.  A  fiat  vein  is  a  dilated  vein  in  a  space  be- 
ween  two  strata  of  stone,  and  resembles  a  coal  seam,  and  inclines 
vith  the  strata.  With  regard  to  the  difference  of  produce  in  the 
rarious  strata,  the  great  limestone,  at  least  in  the  Alston  district^ 
eems  to  be  the  most  productive,  although  in  other  localities  other 
trata  are  also  productive.  Mr.  Forster  mentions  that  the  mines  differ 
m  each  side  of  the  Burtroeford  dyke,  being  softer  on  the  east  side, 
ind  harder  on  the  west,  where  they  contain  more  blende  and  rider.  The 
ihief  minerals  yielding  lead  are  galena  or  sulphide,  cerusite  or  carbo- 
late,  and  oxide  of  lead.  The  associated  minerals  are  blende,  calamine, 
luor,  barytes,  quartz,  calc-  and  pearl-spar.  It  is  said  tlie  cubical 
^lena  yields  a  purer  lead  than  the  wavy  galena,  which  contains 
intimony.  In  the  Cumberland  district  the  phosphates  and  arseniates, 
with  cerusite,  linarite,  and  caledonite,  or  tlio  coloured  ores,  are  the 
^ef  lead  ores,  as  at  Koughtengill  and  Drygill. 

Composition  and  character  of  the  principal  minerals  from  the  dis- 

ricts  above  mentioned  : —  Hardnew.  Sp.  OntT. 

Galena Sulphide  of  lead    Cubical    2  6to2-7  7-5 

Cerusite  CarDoaute  of  lead Rhombic 3    to  3-5  6*4 

Minium  Oxide  of  lead Palverulent 2    to  3  4*6 

Blende Sulphide  of  zinc Cubical    3-6  to  4  3*9  to  4 

[Calamine Carbonate  of  zinc Rhombohedral ..  4  4    to4*4 

Fluor-spar  Fluoride  of  calcium  Cubical    4  3*1 

ElMvy  spar......  Sulphate  of  baryta ••  Ehombio  .••m«  .,  ^*6\o^*b  V^ 
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HardneM.  8p.  Gcsr- 

Witherite    Carbonate  of  bairta Rhombic 8    to  37  4-3 

Bromlite ditto       and  lime  ...    Rhombic 4    to  4*5  3*7 

Barytocalcite  ...  ditto       andlmie  ...    Monoclinic 4  8*6 

Pearl  spar   Carb.  of  lime  &  magneeia    Rhombohedral ..    3*5  to  4      2*8 

Pyromorphite ...    Phosphate  of  lead Hexagonal  3*5  to  4     6*6  to  7 

fe%";::::: )  ^ThS'^ftt..!!^ }  h«^-i ^-^     ^ 

Linarite  Cupreons  sulph.  of  lead...    Monoclinic 2*6  6*4 

Caledonite  oitto  with  carbonate  ...    Rhombic 2*5  to  3      6*4 

Brochiintite Hyd.  sulphate  of  copper       Rhombic 3*6  to  4     3*7 

With  a  view  to  show  the  vast  importance  of  the  lead  mines  of  the 
northern  district,  it  is  deserving  of  mention  hero  that  the  number  of 
mines  and  the  amount  of  lead  ore  and  silver  raised  in  the  following 
counties  in  1867  was — 

Counties.  Mines.  Lead  Ore.  SilTer. 

Northumberland  and  Durham 47  ...  Tons.  22,674  Ozs.  77,678 

Westmoreland  7  2,418  26,142 

Cumberland  76  6,682  31,022 

Yorkshire 66  7,639  8,000 

Whilst  the  total  produce  of  Great  Britain  for  1867  was — ^Lead  ore, 
93,432  tons,  of  the  value  of  £1,158,066  ;  lead,  68,440,  worth 
£1,337,509 ;  silver,  805,394  ozs.,  worth  £215,400 :  showing  that 
Northumberland  and  Durham  raise  nearly  one-quarter  of  the  total 
produce  of  the  entire  kingdom. 

In  conclusion  the  writer  begs  to  acknowledge  his  obligationB  to 
Mr.  T.  Sopwith,  F.R.S.,  and  Mr.  R.  W.  Bainbridge,  of  Middleton, 
for  much  valuable  aid  and  information  in  preparing  this  paper,  like- 
wise to  notice  the  general  intelligence  and  civility  of  the  miners,  and 
their  willingness  to  impart  practical  knowledge;  and,  lastly,  the 
care  which  has  obviously  been  bestowed  by  the  lar^e  proprietors 
for  the  education  and  elevation  of  the  people,  and  me  promotion 
of  their  domestic  comforts  and  happiness — a  boon  fully  appre- 
ciated by  them,  and  thus  there  does  not  appear  to  exist  those  un- 
happy differences  between  the  employers  and  employed  which  in 
too  many  places  are  detrimental  to  tiie  interests  and  welfare  of  every 
party.^ 


35roa?iCES    OIF    nsd:E3Sd:on^s. 


I. — The  Miocene  Floba  op  North  Greenland. 

r  March  last,  a  paper  by  Prof.  Oswald  Heer,  of  Zurich,  was  read 
at  the  Royal  Society,  being  an  account  of  the  examination  of 
the  fossil  plants  brought  home  from  Greenland  in  the  autumn  of 
1867  by  Mr.  Edward  Whymper. 

Our  readers  will  remember  that  Prof.  Heer's  work,  "Flora  Fossilis 
Arctica,"  was  to  a  great  extent  a  description  of  the  fossil  remains 
brought  from  Atanekerdluk,  in  Greenland,  by  Sir  F.  L.  M'Clintock 
and  otliers,  most  of  which  are  deposited  in  the  Museum  of  the  Boyal 

^  Be?iMd  bj  the  Author,  and  reprinted  from  the  Mining  Joumml^  June  12,  1869. 
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Dablin  Society.  In  order  to  obtain  materials  for  a  nK»«  thorough 
investigation  of  the  district,  application  was  made  to  the  British 
Association  at  Nottingham  by  Mr.  B.  H.  Scott,  and  a  grant  of  money 
was  made  to  a  committee  for  the  furtheraitce  of  this  object  Mr. 
Whymper  was  one  of  the  members  of  this  committee ;  and  as  he  had 
previously  had  the  intention  of  visiting  Greenland  for  the  purpose 
of  a  geographical  exploration,  he  consulted  to  accept  of  the  grant 
conditionally  on  his  being  able  to  collect  geological  specimens.  The 
grant  was  afterwards  most  liberally  increased  by  the  Government 
urant  Committee  of  the  Royal  Society.  Mr.  Whymper  engaged 
Mr.  R  Brown  to  assist  in  the  work,  and  ultimately  brought  home  a 
large  and  valuable  collection  of  fossil  plant  remains. 

The  localities  whence  these  were  obtained  were  three  in  number — 
(1)  Atanekerdluk,  the  original  locality  described  in  the  Flora  Arctica. 
This  place  is  situated  on  the  mainland  of  Greenland,  on  the  shore  of 
the  Waigat  Strait,  in  lat.  70^  N.  (2)  Ujararsusuk.  (3)  Eudlisch. 
Both  these  localities  are  on  the  island  of  Disco  itself,  on  the  opposite 
shore  of  the  Waigat  to  Atanekerdluk.  Coal  has  long  been  worked  at 
Tarious  spots  alcmg  this  eastern  shore  of  Disco,  and  more  than  sixty 
years  ago  Sir  Charles  Giesecke  noticed  impressions  of  leaves  in  the 
sandstone  underlying  the  coaL 

The  specimens  on  their  arrival  in  Europe  were  sent  to  Prof.  Heer 
at  Zurich,  and  on  their  return  to  London,  a  complete  series,  com- 
prising all  the  figured  specimens,  was  presented  by  the  Committee 
to  the  British  Museum. 

The  general  conclusion  to  be  drawn  from  the  notes  made  on  the 
geology  of  the  district  is  that  on  both  sides  of  the  Waigat  the  sedi- 
mentary rocks  are  covered  with  Miocene  deposits  pierced  by  vol- 
canic rocks,  which  appear  in  places  as  thick  beds  of  basalt  and  trap. 
The  botanical  results  of  the  expedition  are  very  valuable.  Fourteen 
species  were  discovered  in  Disco,  among  which  Sequoia  CoMsioBf  so 
common  in  our  own  Bovey  Tracey  beds,  is  noticeable.  The  most 
important  find  here  was  the  cone  of  Magnolia,  of  which  two  speci- 
mens were  secured.  Leaves  referred  to  this  plant  had  been  pre- 
viously found  at  Atanekerdluk,  and  the  discovery  of  the  fruit  is  con- 
sequently  very  satisfactory.  The  number  of  species  brought  from 
Atanekerdluk  is  73,  25  of  which  are  new  to  Greenland.  Among  the 
most  interesting  of  these  are  the  flowers  and  fruit  of  a  chestnut, 
showing  that  the  deposit  containing  them  must  have  been  in  process 
of  formation  in  spring  as  well  as  in  autumn. 

The  Miocene  plants  discovered  in  Greenland  have  now  reached 
137  species,  making  194  in  all,  belonging  to  the  Arctic  Miocene 
Flora ;  46  of  the  Greenland  species  (one-third  of  the  total  number) 
are  also  found  in  the  Miocene  of  Europe.  The  l)eds  are  therefore 
Lower  Miocene.  Four  species  are  also  met  "with  at  Bovey  Tracey.. 
As  regards  the  determination  of  the  species.  Prof.  Heer  says — 

17  species   among  the  Greenland  specimens  are  represented   by 
leaves  and  organs  of  fructification, 

10  species  are  represented  by  leaves  in  Greenland,  their  organs  of 
fuctifUatioti  occur  elsewhere. 
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17  are  species  of  which  the  leaves  are  so  marked  that  their  identi- 
fication is  quite  certain. 
5  Cryptogams  have  been  satisfactorily  recognized. 
Accordingly,  though  it  must  be  allowed  that  the  systematic  position 
of  many  of  the  plants  from  North  Greenland  is  still  uncertain,  yet 
the  considerable  number  of  absolutely  identified  species  which  can 
be  produced  enables  us  to  form  a  clear  idea  of  the  Miocene  Flora  of 
North  Greenland. 

We  are  glad  to  hear  that  the  Swedish  Polar  Expedition  of  last 
summer  has  brought  home  a  rich  harvest  of  Miocene  plant-remaini 
from  Spitzbergen,  which  have  been  entrusted  to  Prof.  Heer  for 
examination  and  description. 


n. — MusiB  Teyleb,  Catalogue  Syst^matique  pab  T.  C.  WnrKLXB. 

Suppl.  I.  1868. 

rE  additions  to  the  Palsdontological  collection  of  this  valuable 
Museum  are  noticed  in  the  present  Supplement,  which  is  a  oon* 
tinuation  of  the  Catalogue  previously  edited  by  the  author,  who  suc- 
ceeded Van  Breda  as  Curator  of  the  Museum.  The  species  are 
classed  zoologically  under  the  three  great  geological  periods,  and 
amount  to  12760.  

m. — ^Des  Tobtues  Fossiles  oonserv£es  dans  la  Mu8£b  Tbtlsb, 

PAR  T.  C.  WiNKLEB.      1869. 

THIS  Memoir  consists  of  27  folding  lithographic  plates,  with  151 
pages  of  descriptive  letter- press,  illustrative  of  the  species  of 
fossil  turtles  in  the  Teyler  Museum  at  Harlem,  of  which  the  ooUeo- 
tion  contains  a  considerable  number.  It  is  from  the  pen  of  the  able 
Curator,  Dr.  Winkler,  and  contains  not  only  detailed  descriptions, 
but  critical  remarks  on  the  species.  In  noticing  the  Chelone  longiceps 
of  Owen,  Dr.  Winkler  cites  it  as  a  synonym  of  Emys  Parhinaom, 
Gray,  as  he  considers,  from  certain  characters  alluded  to  in  the  text, 
it  should  be  placed  with  the  latter  instead  of  the  former  genus. 
There  is  some  confusion  about  the  synonymy  of  this  species,  as  may 
be  seen  by  comparing  the  works  of  Bi-onn  and  Pictet 


Geological  Society  of  London. — I.  May  26th,  1869.  Papers 
read: — 

I.  *•  Notes  on  the  Geology  of  Cape  York  Peninsula,  Australia." 
By  Alex.  Rattray,  M.D.     Communicated  by  tlie  President. 

The  author  stated  that  the  Eastc^m  mountain-range  of  Australia 
is  produced  through  and  forms  the  axis  of  the  peninsula  of  Cape 
York ;  it  consists  of  various  granites  and  porphyries,  gneiss,  fel- 
spathic  and  quartzose  rocks.  In  Capo  York  itself  the  rock  is  a 
porphyry,  with  numerous  crystals  of  yellowish  quartz.  Besting  on 
the  flanks  of  this  axis  are  beds  of  sandstone,  regarded  as  of  Carbo- 
niferous age  by  the  Bev.  W.  B.  Clarke,  and  refexred  to  the  Oolite  by 
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Prof.  M'Coy.  The  Burface-rook  in  the  neighbourhood  of  Cape  York 
is  an  ironstone,  varying  from  a  light  friable  clay  to  a  dense  ferra- 
ginous  conglomerate,  sometimes  nodular  and  magnetic ;  an  average 
specimen  contained  39*69  per  cent  of  iron.  This  deposit  extends 
at  least  as  far  south  as  the  Mitchell  River,  on  the  west  side  of  the 
peninsula,  and  as  far  as  Weymouth  Bay  on  its  east  side.  It  is  re- 
garded as  Post  Tertiary  by  Mr.  Clarke.  Between  this  and  the  igneous 
rock  intervenes  a  local  deposit  of  coarse  quartzose  sandstone,  which 
forms  bold  cliffs  in  Albany  Island  and  on  the  opposite  coast  of  the 
mainland.  No  boulder-deposits  or  glacial  markings  were  detected 
by  the  author. 

The  author  referred  to  the  occasional  occurrence  of  earthquakes 
in  Eastern  Australia,  and  to  the  evidence  that  at  least  the  North- 
East  of  that  continent  is  being  slowly  elevated,  namely,  the  ooour- 
rence  of  water- worn  caves  above  high-water  mark  in  Albany  Island 
and  on  the  opposite  coast,  the  existence  of  extensive  plains  covered 
with  sand-dunes,  especially  towards  the  north  of  the  peninsula,  and 
the  gradual  emergence  of  islands  in  the  line  of  the  great  Barrier 
Eeef. 

2.  "  On  the  Formation  of  the  Chesil  Bank,  Dorset."  By  H.  W. 
Bristow,  Esq.,  F.R.S.,  F.G.S.,  and  Wm.  Whitaker,  Esq.,  B.A.,  F.G.S. 

The  authors  first  described  the  general  character  of  the  bank,  and 
noticed  the  previous  hypotheses  that  have  been  suggested  to  account 
for  its  formation.  Tlioy  maintained  that  it  had  been  formed  as  an 
ordinary  shingle-beach  banked  up  agiiinst  the  land,  and  afterwards 
separated  by  the  wearing  action  of  the  small  rivers  flowing  to  the 
sea  at  this  part.  They  stated  that  west  of  the  Chesil  Bank  there 
are  cliffs  of  greater  or  less  elevation,  through  which  small  streams 
flow  down  to  the  shore,  when  they  turn  a  little  eastward  between 
the  beach  and  the  land,  and  then  filter  through  the  shingle  without 
breaching  it.  The  effect  of  a  similar  river-action  on  the  low  shore 
behind  the  Chesil  Bank  would,  in  the  authors'  opinion,  be  to  cut 
such  a  channel  as  that  of  the  Fleet,  by  which  this  bank  is  separated 
fix)m  the  shore. 

Discussion. — Mr.  Evans  supp^estcd  that  tidal  action  may  have  assisted  materially 
in  the  formation  and  widening  of  the  Fleet,  which  may  have  originated  in  a  breacn 
between  Portland  Island  and  the  mainland. 

Mr.  W.  Boyd  Dawkins  instanced  a  case  at  Pagham  Harbour,  whore  a  bank  of 
shingle  was  advancing  and  diverting  the  course  of  a  stream  to  the  East.  He  also 
instanced  the  shingle-beach  at  Shoreham,  and  argued  in  favour  of  the  marine  origin 
of  the  channel. 

Mr.  Flower  inquired  as  to  the  rocks  from  which  the  pebbles  had  been  derived, 
and  suggested  that  the  examination  of  this  deposit  might  throw  light  on  the  origin 
of  such  formations  as  the  Woolwich  and  Reading  B(k1s. 

The  President  observed  on  the  similarity  of  the  operation  of  the  sea  on  such  beaches 
to  that  of  winds  on  sand-dunes,  which  travel  forward  during  high  winds  and  storms, 
and  inquired  why  the  beach  still  continued  so  straight  without  trending  to  the  north 
when  no  longer  supported  by  the  land,  and  to  the  east  of  Abbotsbury. 

Mr.  Whitaker  did  not  regard  the  cases  at  Pagham  and  Shoreham  as  analogous  with 
that  of  the  Chesil  Bank,  inasmuch  as  the  point  of  the  shingle-banks  did  not  touch 
the  land  like  the  Chesil  Bank,  which  rests  on  high  land  at  Portland.     The  nebbles 
were  of  all  rocks,  and  derived  from  the  westward.     There  were  no  data  b^  -WWxOa.  \ft 
judge  of  the  travelling  landwards  of  the  beach,  which  ^a&,ho^«^^^^  ttoim^taE^^^^ 
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3.  "  On  a  Eaised  Beach  at  Portland  Bill,  Dorset"  By  W.  Whit- 
aker,  Esq.,  B.A.,  F.G.S. 

The  author  stated  that  a  deposit  of  shingle  occurs  upon  the  olifilB 
of  the  south-cast  part  of  the  isle  of  Portland,  extending  from  Cave 
Uole  to  the  Bill.  At  the  former  place  it  is  from  30  to  40  feet  ahove 
the  sea,  and  is  capped  by  a  considerable  thickness  of  angular  '^head." 
Further  south  there  is  less  of  the  "head."  The  shin^e  consists  of 
pebbles  of  limestone,  flint,  and  chert;  and  the  deposit  contains 
shells  of  Littorina  littorea  and  littoralis,  Patella  vtdgaia,  and  other 
species.  Near  the  beacon  these  species,  with  Purpwra  lapiUus,  occur. 
To  the  west  of  the  Bill  the  shingle  is  partly  covered  by  a  yellowish- 
brown  loam,  containing  land  and  freshwater  shells,  such  as  BythinuB 
and  PupcB, 

Discussion. — Sir  Charles  Ljell  could  not  entertain  a  doubt  as  to  this  being  a  tme 
raised  beach.  He  had  found  in  it  more  species  of  shells  that  those  mentions.  He 
thought  that  the  existence  of  this  beach,  proving  an  elevation  of  the  land,  ought  to  b« 
taken  into  account  in  any  theory  as  to  the  origin  of  the  Chesil  Bank. 

Mr.  Prestwich  mentioned  that  at  one  spot  tne  number  of  young  shells  in  the  raised 
beach  was  remarkably  ^eat  as  compared  with  that  of  older  shelb. 

Mr.  Whitakcr  was  inclined  to  regard  this  beach  as  of  the  same  date  as  that  at 
Torquay,  with  which  it  is  about  on  the  same  level.  Its  absence  at  intermediate  por- 
tions of  the  coast  showed  that  there  had  been  time  for  considerable  changes  along  the 
coast  since  its  deposition. 

4.  "On  the  occurrence  of  Terehratula  ddphya  in  the  Alps  of  the 
Canton  de  Vaud."  By  E.  Tawney,  Esq.,  F.G.S.,  with  a  Note  by  T. 
Davidson,  Esq.,  F.R.S.,  F.G.S. 

The  author  recorded  the  occurrence  of  Terehrafida  diphya  in  a 
block  of  Oxfordian  limestone  derived  from  the  ridge  of  the  Vanil 
Noir,  near  Parav  Charbon.  No  Neocomian  beds  occur  within  a  difl- 
tance  of  several  miles.  The  block  had  merely  fallen,  and  had  not 
been  transported.  The  author  indicated  that  this  result  is  in  opposi- 
tion to  the  views  of  M.  Hebert,  who  maintains  the  identity  of  T, 
diphya  and  T,  diphyoides,  and  refers  all  the  beds  containing  these 
fossils  to  the  Neocomian  series. 

Mr.  Davidson,  in  his  note,  indicated  the  distinctive  characters  of 
T.  viator,  Pict.  (=diphya)  and  T.  dijfhyoides,  and  confirmed  the 
author's  opinion  as  to  its  Jurassic  age. 

Discussion. — Mr.  J.  W.  Judd  thought  that  the  break  that  usually  existed  between 
the  Neocomian  and  Jurassic  beds  proved  that  there  must  have  bicen  intermediate 
marine  deposits,  and  that  some  beds  in  the  Carpathians  were  rightly  attributed  to  the 
intermediate  age.  Possibly,  therefore,  dii)hyoid  Terebraiulcc^  commencing  in  the 
Jurassic  and  continuing  in  the  Tithonian,  still  lived  on  in  the  Neocomian  period. 

5.  "  On  a  now  Labyrinthodont  from  Bradford."  By  T.  H.  Hux- 
ley, LL.D.,  F.K.S.,  President,  with  a  Note  on  its  locality  and  strati- 
graphical  position,  by  Louis  C.  Miall,  Esq. 

The  Labyrinthodont  nature  of  this  fossil  was  said  to  be  proved  by 
the  characters  of  the  vertebne,  ribs,  and  ventral  armour.  It  exhibits 
portions  of  both  jaws,  which  bear  close-set  teeth  of  nearly  equal  size, 
nearly  circular  in  section,  and  slightly  recurved  at  the  apex,  which 
is  obtusely  pointed.  The  surface  of  the  upper  jaw  shows  a  pitted 
sculpture.  The  ventral  armour  consists  of  oval  plates,  traversed  ob- 
liquely  by  a  convex  ridge,  dividing  them  into  two  unequal  parts. 
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They  are  supposed  by  the  author  to  have  overlapped  each  other,  so 
as  to  show  little  more  than  the  surfaces  of  the  oblique  ridges.  The 
author  stated  that  this  Amphibian  appears  to  be  most  nearly  related 
to  his  genus  Pholidogcuter,  but  that  it  differs  therefrom  in  the  form 
of  the  vertebral  centre,  and  in  the  nature  of  the  ventral  armour.  He 
proposed  to  give  it  the  new  generic  name  of  Pholiderpeton, 

Mr.  Miall  stated  that  the  fossil  described  by  Professor  Huxley 
was  obtained  from  the  Black  Bed  or  Eoyd's  Coal  at  Toftshaw,  near 
Bradford,  and  remarked  that  the  Amphibians  of  the  Coal-measures 
appear  to  have  been  not  only  specifically  numerous,  but  individually 
abundant.  He  also  noticed  the  difficulty  of  defining  exact  horizons 
within  the  Coal-measures. 

Discussion. — Mr.  Salter  obscrred  that,  with  both  plants  and  moUosks,  it  appeared 
to  him  that  there  were  some  which  were  eminently  characteristic  of  different  horizons 
in  the  Coal-measures,  which  were  to  be  traced  over  larf^c  areas.  It  was  possible  that 
the  same  might  prove  to  be  true  with  regard  to  vertebrate  animals. 

Dr.  Duncan  called  attention  to  the  conditions  of  life  necessary  for  such  an  animal, 
which  could  not  have  been  in  accordance  with  the  commonly  received  Wews  of  the 
character  of  the  Carboniferous  period. 

6.  "  On  the  Maxilla  of  Megalosaurm:'  By  T.  H.  Huxley,  LL.D., 
F.R.S.,  President. 

The  author  stated  that  the  specimen  which  he  was  about  to  de- 
scribe, belonging  to  Mr.  Abbay,  of  King's  College,  was  the  first  ex- 
ample of  the  upper  jaw  of  Megalosaiiriis  that  had  over  been  seen.  It 
showed  the  left  side  of  the  jaw,  measured  nearly  18  inches  in  length, 
and  4J  inches  in  depth  anteriorly  ;  the  posterior  part  was  produced 
into  a  thin  and  probably  free  process.  Tlie  author  described  the 
general  form  of  the  nasal  and  orbital  opening,  as  indicated  by  the 
characters  of  the  specimen,  and  stated  that  the  anterior  part  of  the 
jaw  exhibits  no  suture  indicating  the  separation  of  the  premaxilla 
from  the  maxilla.  The  teeth  were  stated  to  be  few  in  number,  but 
very  large,  the  part  concealed  by  the  jaw  being  exceedingly  long. 
One  tooth,  exposed  in  its  whole  length  by  the  breaking  away  of  the 
bone,  measured  6*4  inches,  of  which  the  crown  formed  2*6  inches. 

Discussion. — Mr.  Boyd  Dawkins  made  some  remarks  as  to  the  stratigniphical 
ran^e  of  Megalosaurus.  The  oldest  example  witli  which  he  was  uc(iuninted  was  a 
tooth  from  the  Lias  of  Lyme.  It  occurred  also  in  the  Lower  Oolite  of  Dorset. 
Higher  up  it  was  found  in  the  Kimmeridge  Clay,  and  again  in  the  Tilgate  Beds  of 
the  Wealaen.  He  had,  however,  himself  found  it  in  the  Wadhurst  Clay,  above  the 
Ashdown  Sands,  near  Battle.  He  had  also  seen  remains  in  still  higher  beds,  possibly 
of  Lower  Greensand  age,  at  Potton,  but  in  this  case  the  bones  were  probably  deriva- 
tive. An  animal  with  almost  identical  teeth,  the  Teratosaunts  Siievicus  of  Von  Meyer, 
occurred  in  the  Lower  Keuper,  and  possibly  might  belong  to  the  same  generic  form. 

The  President  agreed  that  the  Dinosaurians  had  occurred  in  the  Trias,  and  that  he 
was  quite  prepared  for  an  extension  of  the  family  into  earlier  beds. 

n.  June  9th,  18G9. — Papers  read  :  1.  "  Notes  on  the  Sutherland 
Gold-fields."  By  the  Kev.  J.  M.  Joass.  With  an  Introduction  by 
Sir  K.  I.  Murchison. 

Sir  E.  I.  Murchison,  in  introducing  the  Rev.  J.  M.  Joass  to  the 
meeting,  called  attention  to  the  general  geological  structure  of  the 
counties  of  Sutherland  and  Ross,  and  especially  to  the  circumstiince 
that  the  summits  of   the   mountains  of   that  region  ax^  ^\\?;^s)2^^^ 
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within  a  few  miles  of  the  western  shore,  forming  a  steep  esoarp* 
ment  to  the  west  and  a  long  slope  to  the  east,  across  which  the  dis- 
integrated materials  of  the  great  mass  of  these  momitains  must  haye 
been  conveyed  (probably  by  floods  carrying  masses  of  ioe),  and 
deposited  in  the  hollows  of  Eastern  Sutherland.  Of  the  rock^  com- 
posing the  mountains,  Sir  R.  Murchison  was  inclined  to  regard  the 
micaceous  flags  and  schists  overlying  the  lowest  Silurian  quartzites 
as  the  probable  source  of  the  gold  found  in  Sutherland,  and  he 
expressed  em  opinion  that  no  considerable  body  of  rock  charged  with 
rich  auriferous  bands  would  be  discovered  in  the  North  Highlands. 

The  Bev.  J.  M.  Joass  said  that  the  extent  of  country  over  which 
gold  has  been  ascertained  to  occur  in  the  south-east  of  Sutherland 
and  contiguous  portion  of  Caithness  may  be  stated  as  measuring  20 
miles  from  north  to  soutli,  and  about  thirty  from  east  to  west. 

The  prevailing  rocks  of  the  district,  which  are  flaggy  quartzites 
and  micaceous  beds  dipping  S.E.,  are  now  ascertained  to  belong  to 
the  Lower  Silurian  System. 

The  associated  rocks  on  the  S.  and  S.E.  are,  (1)  Old  Bed  Sand- 
stone, occurring  as  conglomerate  cliffs  at  Cambusmore,  <&c.,  overlain 
by  the  argillaceous  shales  of  Sydera  witli  fucoid  plants,  and  the 
(hick-bedded  light-coloured  Sandstones  of  Dornoch  with  Hotopty- 
ehius :  isolated  mountain-masses  of  conglomerate  occur  throughout 
the  district.  (2)  Along  the  coast  from  Dunrobin  to  the  Ord  of 
Caithness,  rocks  of  Liassic  emd  Oolitic  age  occur.  (8)  The  igneous 
rocks  associated  with  these  are  the  porphyritio  granite  (a)  of  the 
Ord,  between  the  Lower  Silurian  and  Devonian  rocks,  and  found  to 
contain  purple  fluor-spar, — a  fine-grained  red  granite  (6)  abundant 
throughout  the  auriferous  district,  conforming  in  its  courses  to  the 
strike  of  the  flaggy  Gnoissose  strata, — and  a  friable  granitiform  rock 
(c),  mostly  fel  spathic,  generally  associated  with  the  richest  auriferous 
drifts. 

In  the  Uisge-dubh  and  Allt-Smeorail,  Strath  Brora,  gneissose 
and  quartzose  beds  occur,  dipping  S.  and  S.E.,  associated  with  con- 
formable courses  of  granite  (6)  and  small  quartz  veins.  The  over- 
lying drift  is  at  bottom  argillaceous,  with  boulders  of  neighbouring 
rocks  passing  upward  into  gravel  and  sand,  apparently  arranged  by 
running  water.  On  the  river  Helmsdale,  above  the  junction  of  the 
Crask  and  Cill-Donnan  roads,  micaceous  rocks,  dipping  N.E.,  are 
traversed  along  the  strike  by  granite  (6)  which  sometimes  sends  out 
short  dykes  across  the  beds,  as  if  into  transverse  fissures,  from  which 
small  veins  strike  off  between  the  strata  or  lines  of  least  resistance. 
Here  a  small  trap-dyke  crosses  both  igneous  and  stratified  rocks. 

Two  miles  to  the  north  of  this  point,  at  the  head  of  Suisgill  bum, 
a  favourite  resort  of  the  diggers,  the  white  granitiform  rock  (c) 
appears  to  cross  at  right  angles  highly  inclined  beds  of  friable 
gneissose  rock.  The  detritus  of  (c)  occura  in  patches  of  felspathic 
clay  throughout  the  drift,  and  is  generally  associated  with  the  richest 
auriferous  deposits.  Tlie  best  washes  have  been  found  in  a  similar 
connection  in  Cill-Donnan  bum,  three  miles  to  the  S.E.,  and  also 
near  small  quartz-veins,  thinly  encased  in  chloritio  day  and  tra- 
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TeiBing  gneissose  beds.  In  the  two  streams  last  mentioned,  and  in 
all  the  other  tributaries  of  the  river  Ullie  from  the  north,  the  dip  of 
the  flaggy  quartzose  and  gneissose  rocks  through  which  they  run  is 
easterly,  with  a  few  local  rolls ;  till  at  Cill-Pheader  bum,  3|  miles 
from  Helmsdale,  the  porphyritic  rock  of  the  Ord  is  reached,  and 
continues  to  the  coast,  and  the  drift  is  no  longer  worth  washing. 
Within  the  neighbouring  district  of  Caithness,  the  metamorphosed 
Lower  Silurian  rocks  appear  as  quartzite  Mountains,  some  of  which 
are  capped  uncomformably  by  Old  Red  Sandstone.  Where  flaggy 
gneissose  beds  occur,  as  at  Allt-an-lic,  the  easterly  dip  is  distinct, 
and  persists  up  to  the  junction  with  the  Devonian  Sandstones  on  the 
B.E.  These  latter,  at  Berriedale,  on  the  coast,  dip  E.  and  N.B., 
passing  under  the  bituminous  flags,  which  principally  represent  this 
system  in  Caithness. 

If  the  gold  of  Sutherland  be  derived  from  the  binary  compound  of 
felspar  and  quartz  (c),  so  abundant  in  Suisgill  and  Cill-Donnan, 
the  Caithness  district  does  not  promise  to  be  richly  auriferous ;  as 
this  rock  is,  so  far  as  could  be  seen,  by  no  means  plentiful  there. 
Judging  from  the  frequency  with  which  this  quartzo-folspathio  rock 
is  associated  with  the  richest  washings,  and  from  the  fact  that 
gold  has  been  found  in  small  rolled  specimens  of  stone  which  seem 
to  have  been  derived  from  this  rock,  it  is  possible  that  it  may  yet  be 
discovered  to  bo  the  matrix  of  the  gold.  Hitherto,  however,  none 
has  been  found  in  rock  in  situ. 

It  is  believed  that  the  extent  of  the  gold-fields  will  be  determined 
by  the  itmge  of  the  metamorphosed  Lower  Silurian  rocks,  and  that 
its  richness  may,  therefore,  be  in  proportion  to  the  degree  in  which 
it  is  associated  with  such  rocks  as  are  either  eni2)tivo,  or  highly 
metamorphosed. 

The  connexion  of  the  Pictish  Towers  with  this  subject  is  worthy 
of  notice.  Of  60  of  these  forts  in  the  county  of  Sutherland,  33  occur 
within  the  Cill-Donnan  district.  They  seem  to  have  been  erected 
against  maritime  invaders,  who  were  probably  attracted  by  the 
known  existence  of  native  gold.  The  very  numerous  sepulchral 
tumuli  of  the  auriferous  district  imply  a  large  archaic  population. 

Discussion. — Prof.  Ramsay  rej^arded  it  as  certain  that  no  quantity  of  gold  would 
ever  bo  found  in  purely  glacial  deposits,  as  in  such  detritus  specilic  gravity  went  for 
nothing ;  but  when  those  deposits  came  to  bo  sorted  by  water,  the  gold  became  ap- 
parent, a«  in  this  case.  He  agreed  with  the  author  in  regarding  the  granites  in 
Kildonan  liurn  as  metamorphic  rather  than  intrusive,  and  had  long  held  this  opinion. 
The  felsp;Uhic  dykes  were  probably  due  to  other  causes. 

Mr.  D.  Forbes,  on  the  contrary,  regarded  the  granite  as  cruptiye,  and  accounted 
for  the  granitic  veins  following  the  lines  of  stratification,  inasmuch  as  those  were  the 
lines  of  least  resistance.  The  smaller  iiistorstices  caused  by  the  intrusion  of  the  granite 
would  be  tilled  with  quartz  veins  derived  from  the  granite,  both  probably  contiiining 
gold.  He  considered  that  the  gold  had  not  been  derived  from  Silurian  rocks,  but 
from  the  intnided  granite,  or  from  the  quartz  veins. 

The  author  was  inclined  to  regard  the  granite  in  some  instances  as  intrusive,  and 
in  others  as  metamorphic. 

2,  "Observations  on  the  '  Nug^etty  Keef,'  Mount  Tarrangower 
Gk)ld-field."     By  Dr.  G.  H.  F.  Ulrich,  F.G.S. 

The  author  commenced  by  indicating  the  positiona  oxvd.  c3QSX^M:i\«t^ 
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of  the  so-callod  "  Nuggotty  Beef,"  whicli  is  sitoated  abont  2\  miles 
N.N.W.  of  the  little  town  of  Maldon,  about  87  miles  N.W.  of  Md- 
boume,  and  consists  of  two  strong  quartz  veins,  separated  by  a  mass 
of  bluish-grey  metamorphic  sandstone.  In  certain  places  the  "  reef 
is  cut  transversely  or  obliquely  by  granite  bars  or  veins,  of  which 
the  author  described  four,  and  stated  that  although  some  of  them  are, 
and  all  probably  have  been,  connected  with  the  main  mass  of  granite, 
they  present  rather  the  appearance  of  zones  of  impregnation  than  of 
intrusive  dykes,  there  being  no  line  of  separation  between  the  quartz 
rock  and  the  granite  ;  but  felspar  and  black  mica  make  their  appear- 
ance in  the  quartz,  and  gradually  increase  in  quantity  until  the 
granite  band  is  formed.  The  author  noticed  the  following  minends 
as  associated  with  the  gold  in  the  '*Nuggetty  Beef" — Iron  pyrites, 
arsenical  pyrites,  magnetic  pyrites,  copper  pyrites,  galena,  zinc- 
blende,  and  a  compound  of  gold  and  bismuth,  to  which  he  gave  the 
name  of  Maldonite, 

3.  "  On  the  Caratal  Gold-field."  By  Dr.  C.  Le  Neve  Foster,  F.G.S. 
The  author  stated  that  the  Caratal  Gold-field  is  situated  about 

100  miles  south  of  the  Orinoco,  at  a  point  about  75  miles  above  its 
principal  mouth.  The  rock  of  the  district  is  chiefly  gneiss,  with 
some  mica-schist,  hornblende  schist,  and  granite.  The  gold  occurs 
in  four  ways : — 1,  in  lodes,  veins,  &c  ;  2,  in  alluvial  or  *'  placer" 
diggings ;  3,  in  red  earth  or  "  Tierra  de  flor ;"  and  4,  in  gravel  and 
sand  of  river-beds.  The  mode  of  the  occurrence  of  gold  in  these 
different  places,  and  the  various  processes  employed  in  collecting  it, 
were  described  by  the  author,  who  estimates  the  quantities  of  the 
precious  metal  obtained  in  the  Caratal  district  as  follows  : — 

In  18G0 15,587  oz. 

1807 30,142  oz. 

1808  (9  months) .  .  22,481  oz. 
The  greater  part  is  obtained  from  the  lodes. 

4.  *'  On  the  Geology  of  Guyana  in  Venezuela."  By  Balph  Tate, 
Esq.,  Assoc.  Linn.  Soc,  F.G.S. 

The  author  prefaced  his  remarks  by  pointing  out  the  leading  phy- 
sical features  of  Guyana  in  Venezuela,  and  by  alluding  to  the  Geo- 
logy of  Venezuela  to  the  north  of  the  river  Orinoco  as  determined  by 
Mr.  Wall. 

Mr.  Tate  has  ascertained  the  existence  of  an  extensively  deve- 
loped metamoq^liic  series,  consisting  of  felstoncs,  talc  schists,  quart- 
zites,  gneiss  of  gi'oat  variety,  hornblende  slate,  and  amphibole  rock, 
striking  about  is\E.  and  S.W.,  and  dipping  generally  to  the  N.W.  at 
a  high  angle.  The  series  exhibits  little  disturbance,  but  great  litho- 
logical  variation ;  on  the  wliole  felspar  predominates  in  the  lower 
part,  whilst  hornblende  increases  in  quantity  as  we  ascend  in  the 
section.  The  felstone  and  talc  schists,  more  especially  the  former, 
contain  eminently  auriferous  lodes  ;  the  gneiss  contains  disseminated 
gold,  and  that  to  the  north  of  Upata  a  rich  deposit  of  red  haematite 
and  a  few  intmsions  of  greenstone. 

This  metamorphic  series  was  considered  to  be  contemporaneous 
with  a  similar  series  constituting  the  Littoral  Cordilleras  of  North 
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Yenezuela,  the  pre-Cretaoeoos  age  of  which  is  proved  by  their  being 
overlain  by  unaltered  Neocomian  beds.  Indulging  in  speculation  as 
to  the  age  of  these  auriferous  rocks,  the  author  sought,  by  analogy  of 
their  mineral  contents  and  their  lithological  similarity  to  certain 
auriferous  and  associated  strata  in  Bolivia,  to  establish  their  Silu- 
rian age. 

Skirting  the  Orinoco  and  abutting  against  the  escarpment  of  the 
Itacama  Mountains,  were  described  the  ''Llanos"  sandstones  and 
conglomerates,  derived  from  the  metamorphic  series.  Tliese  beds, 
which  were  referred  to  the  Upper  Miocene,  are  in  their  easterlv 
extension  lignitiferous  and  asphaltic ;  and  as  the  basin  of  the  Ori- 
noco is  excavated  in  them,  it  was  contended  that  the  present  river 
could  have  played  no  part  in  the  accumulation  of  the  materials  from 
which  the  asphaltic  deposits  have  boon  suj^posed  to  have  originated, 

6.  "  On  the  Nature  and  Cause  of  the  Glacial  Climate."  By  Jos. 
John  Murphy,  Esq.,  F.G.S. 

The  author  cited  the  conclusions  arrived  at  by  Mr.  Croll  as  to  the 
causes  of  Glacial  climate,  and  stated  his  agreement  with  them,  ex- 
cept in  one  instance ;  he  maintained,  in  opposition  to  Mr.  Croll,  that 
the  glaciated  hemisphere  must  be  that  in  which  the  summer  occurs 
in  aphelion  during  the  period  of  greatest  eccentricity  of  the  earth's 
orbit.  He  showed  that  a  cool  summer  had  more  to  do  with  the 
prevalence  of  glacial  conditions  than  a  cold  winter,  and  referred  to 
several  phenomena  furnishing  arguments  in  favour  of  his  opinion. 

D18CU8810N. — Prof.  Ramsay  remarked  that  Prof.  Dana  and  himself  had  both  re- 
ferred the  origin  of  many  fjords  to  the  same  cause  as  the  author. 

GEOLOGICAL  EXCURSION  TO  GUILDFORD. 

Geologists'  Association. — A  geological  excursion  of  tho  members 
and  friends  of  this  Society,  accompanied  by  some  of  tho  students 
belonging  to  Prof.  Mon-is's  class  at  UniverHity  College,  took  i)lace 
on  June  2nd,  for  the  purpose  of  examining  the  geology  and  other 
natural  features  of  the  beautiful  neighbourhood  of  Guildford.  The 
excursion  was  under  the  superintendence  of  Prof.  Morris,  the  Presi- 
dent, who  availed  himself  of  the  very  valuable  co-operation  and 
guidance  of  Mr.  C.  J.  A.  Meyer,  formerly  resident  at  Godalming, 
and  long  interested  in  the  district,  and  whose  published  memoirs 
have  largely  assisted  in  elucidating  its  geology.  At  Guildford  the 
party  was  met  by  Prof.  Kupert  Jones,  from  the  Royal  Military 
College,  Sandhurst,  accompanied  by  several  friends  and  officers  of 
the  Eoyal  Staff  College.  Tho  chief  object  in  view  in  this  excursion 
was  tho  examination  of  the  several  kinds  of  strata  forming  the  hills 
and  vales  in  tho  vicinity  of  Guildford,  Shalford,  and  Chil worth, 
especially  as  to  the  relative  positions  of  tho  several  beds  of  chalk, 
clay,  and  sandstone,  which,  lying  either  horizontal  or  in  more  or  less 
inclined  positions  (in  some  places  turned  up  almost  on  end),  come  to 
the  surface  in  succession,  and  form  flat,  raised,  or  hollow  ground, 
according  to  their  power  of  resisting  the  wear  and  tear  of  frost,  rain, 
rivers,  and  other  denuding  agencies  that  have  worked  over  the  land 
during  the  countless  ages  looked  back  into  by  gQo\o^'&\A. 
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Professor  Morris  oocapied  the  attention  of  the  party  in  one  of  the 
picturesque  lanes  near  Shalford^by  explaining  the  origin  of  the  sandy 
soil  they  stood  on,  emd  the  clay-beds  to  which  the  slope  of  the  road 
was  leading ;  how  the  sandstone,  now  turned  up  and  exposed,  was  onoe 
horizontally  laid  down  in  the  shallows  of  a  wide  sea,  reaching  from 
the  raised  land  of  the  West  of  England  far  away  into  what  is  now 
Europe,  and  there  deep,  and  richer  in  marine  life,  the  waters  deposited 
calcareous  layers,  now  constituting  the  Neocomian  formation  of 
Neuchatel,  represented  in  Surrey  by  a  thin  continuation,  reoognised 
as  the  Pema  bed,  as  originally  observed  and  explained  by  Mr. 
Godwin-Austen,  of  Chilworth,  more  than  twenty  years  ago.  Sands 
and  mud  filled  up  those  primeval  waters,  leaving  as  the  results  the 
Lower  Greensand  beds,  with  their  iron  sandstones,  white  glass-sand 
(Beigate  and  Aylesford),  Fuller's-carth  beds  (Nutfiield),  and  Kentish 
Bag,  whore  the  oysters  and  other  shells  abounded  more  fully  than 
elsewhere.  Mr.  Meyer  pointed  out  in  the  Shalford  sands  the  few 
isolated  shells  representing  the  thick  oyster-beds  of  the  Kentish 
Bag,  and  indicated  the  exact  horizon  in  the  Surrey  lane-cuttings 
where  fossil  lobsters  are  abundantly  found  in  the  so-called  **  Cracker 
beds"  of  the  Lower  Greensand  of  the  Isle  of  Wight. 

The  veiy  source  of  the  pebbles  and  rolled  bits  of  older  fossils  in 
these  old  sands  of  Surrey  was  indicated  by  the  leaders  to  the 
students.  Thus  the  Oolite  beds  of  Mid-England  were  credited  with 
the  bits  of  rolled  Ammonites,  and  the  older  Sandstones  and  PaUeosoic 
rocks  had  to  acknowledge  the  quartz-pebbles  and  fragments  of 
lydian  stone  forming  the  grits  and  pobble-bods  seen  in  the  section 
of  the  Lower  Greensand,  in  the  ascent  from  the  ford  at  East  Shal- 
ford to  the  crest  of  Chilworth  Hill,  the  many  layers  of  the  uplifted 
and  denuded  beds  of  which  give  rise  to  the  picturesque  escarpment. 

On  Chilworth  Hill  the  party  assembled  among  the  rustic  graves 
under  the  tower  of  St.  Martha's  Church,  and  there,  backed  by  the 
North  Downs,  and  looking  out  over  the  broad  extent  of  undiilating 
country  at  the  distant  South  Downs,  they  listened  to  Prof.  Bupert 
Jones  explaining  how  the  succession  of  hill  and  -vale  coincides  with 
the  harder  and  softer  strata,  of  chalk,  clays,  and  sandstones,  brought 
up  by  grand  but  gentle  curves,  in  orderly  arrangement,  around  a 
long  elliptic  dome,  reaching  from  Alton  on  the  west  to  Hastings,  and 
beyond  the  Straits  to  France,  and  worn  down,  by  natural  agencies, 
of  long  continuance,  from  a  high  broad  ridge  to  the  present  com- 
paratively low  series  of  lesser  ridges,  and  drained  by  rivers,  follow- 
ing the  radiating  cracks  of  the  raised  ellipse,  which  have  still  kept 
their  outward  course  through  sandrock  and  chalk  downs,  deepening 
the  widened  rifts  until  the  Pluvial  period  was  over-passed,  and  now 
meander  slowly  among  the  gravel-beds  and  alluviiid  flats,  till  they 
reach  the  Thames  on  one  side  and  the  Channel  on  the  other.  On 
their  way  to  Guildford  the  geologists  visited,  near  Titlings,  a  pit  of 
chalk-marl  (used  for  plaster- lime),  where  the  beds,  upturned  at  an 
angle  of  80^,  afford  a  key  to  the  general  configuration  of  the  country, 
as  they  show  by  local  intensity  the  bending  force  to  which  all  the 
strata  have  submitted.     After  some  refreshment  at  Guildford,  Mr. 
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Meyer  led  the  party  to  a  qaarry  of  the  Lower  Qreensand  west  of 
Ouildford,  where  the  upper  member  of  this  interesting  formatifini  is 
well  seen,  with  its  oblique  bedding  and  numerous  regular  faultings, 
and  where  its  fragmentary  shells,  corals,  and  other  organisms  can  be 
largely  collected.  A  hasty  visit  to  St.  Catherine's  Chapel,  on  the 
knoll  of  Lower  Greensand,  overlooking  the  railway,  the  valley,  and 
Shalford  Park,  ended  the  expedition,  which,  favoured  throughout 
with  glorious  sunshine,  now  broke  up,  amidst  congratulations  on  a 
Buocessful  day  and  a  happy  meeting  of  mutual  pleasure  and  instruo- 
tion,  with  a  hearty  desire  to  meet  again  in  that  beautiful  couniy 
under  the  guidance  of  the  same  good  leaders. — Mining  Journal^  Jane 
12,  1869.  


DISCOVERY  OF  DIAMONDS,  ETC.,  AT  THE  CAPRi 

Sir, — Having  read  in  your  May  (1869)  Number,  p.  208,  Dr. 
Atherstone's  reply  to  my  article  (printed  in  the  Gkol.  Mao.  Vol.  V. 
p.  558,  for  December,  1868),  entitled  "  Diamonds  from  the  Cape  of 
Gk>od  Hope,"  allow  me  to  add  a  few  words  in  rejoinder. 

And,  firstly.  Dr.  Atherstone  says  (p.  209),  "  As  it  was  mainly 
through  me  that  this  accidental  discovery  was  brought  to  light  .  .  . 
I  am  therefore,  by  implication,  accused  of  being  one  of  the  impostors 
in  this  fraudulent  *  bubble  scheme,*  " — allow  me  to  assure  Dr.  Ather- 
stone that  I  did  not  intend  in  any  way  to  implicate  him,  or  indeed 
any  one  personally  as  acting  designedly  to  mislead  ;  my  motive 
(whatever  Dr.  Atherstone  or  the  Cape  Newspaper  Editors  may  in- 
sinuate to  the  contrary)  was  honestly  to  caution  the  scientific — and 
through  them  the  public  at  large — against  placing  implicit  reliance 
upon  the  newspaper  reports  sent  homo  from  that  colony  respecting 
these  wonderful  diamond  discoveries,  which,  if  not  altogether  with- 
out foundation  in  fact,  were  at  that  time,  to  say  the  least,  grossly 
exaggerated  statements. 

Secondly,  the  same  writer  states  (p.  213),  "  Mr.  Gregory  told  me 
his  object  was  not  to  search  for  diamonds  but  for  Nickel  and  other 
minerals  usuall}'  found  associated  with  them,"  etc.  I  admit  that  I 
said  I  might  look  for  Nickel  minerals,  but  I  deny  most  emphatically 
having  said  that  I  was  going  to  search  for  Nickel  and  other  minerah 
associated  with  diamonds^  as  Nickel  ores  are  never  found  associated 
with  diamonds.  Indeed  I  am  quito  certain  that  not  a  single  person 
in  Cape  Colony  had  any  idea  of  the  real  object  of  my  visit  (whatever 
they  may  now  assert  to  the  contrary)  until  the  appearance  of  Mr. 
Emanuel's  letter  in  the  "  Journal  of  the  Society  of  Arts"  informed 
them,  and  subsequently  my  ovn\  article  in  3'our  Magazine  already 
referred  to.  In  matters  of  this  kind  I  have  learned  to  keep  my  own 
counsel. 

Thirdly,  as  to  my  geological  observations — (1)  That  with  the 
knowledge  we  at  present  possess  of  the  diamond-bearing  rocks  in 

^  This  letter  was  seut  fur  publication  in  the  June  Number,  but  we  were  com^^ellod 
to  postpone  it,  with  other  matter,  from  want  of  space. — Edit, 
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other  parts  of  the  world,  we  are  led  from  the  geological  character  of 
that  part  of  the  country  to  consider  it  impossible  that  any  diamonds 
could  really  have  been  found  there :  I  must  beg  still  to  hold  to  that 
opinion — first,  because  Dr.  Athcrstone  himself  has  no  direct  know- 
ledge of  tlie  district  referred  to,  nor,  secondly,  of  the  exact  places 
where  the  diamonds  were  really  found  ;^  and,  thirdly,  because  Dr. 
Atherstone  told  me  himself  that  he  did  not  know  much  about  Geo- 
logy, but  that  his  son  was  a  pupil  of  Professor  Tennant's,  and  he 
was  therefore  interested  in  Geology.  (2)  As  to  my  silence  regard- 
ing the  presence  of  Dicynodon  remains :  I  was  quite  aware  of  their 
occurrence  a  few  miles  south  of  Cradock,  and  saw  many  specimens 
when  at  Dr.  Grey's,  of  Cradock,  but  not  any  "  heauttfuUy  perfed 
reptilian  and  other  fossils'*  (vide  p.  211),  as  stated  by  Dr.  Atherstone; 
indeed  these  remains  are  always  in  a  very  fragmentary  condition,  by 
reason  of  the  indurated  and  unworkable  nature  of  the  matrix  in  whid^ 
they  are  contained.  But  south  of  Cradock  does  not  mean — the  whole 
district  in  a  direct  lino  from  Cradock  to  Hopetown — which  is  whit 
I  stated  in  my  paper  (Geol.  Mag.  Vol.  V.  p.  558). 

It  should  always  be  borne  in  mind  that  Geology,  like  many  other 
sciences,  is  not  infallible,  and  that  it  is  quite  possible  that  di^inondi 
may  be  found  in  rocks  where  past  experience  has  taught  ns  they 
never  occur,'  but  still  we  find  the  maxim  ea^rientia  doeet  uaoally 
holds  good  in  diamond-prospecting  as  well  as  in  that  for  gold. 

Fourthly,  Dr.  Atherstone's  statement  (p.  212)  that»  from  a  m^^t 
of  a  "  photograph  and  plaster-cast,"  which  he  showed  me,  I  **  at  once 
pronounced  an  opinion  as  to  its  quality,  declaring  it  to  be  a  *  boart' 
diamond  of  very  little  value,"  needs  correction.  What  I  really  said 
was  that,  from  the  multitude  of  stri89  on  the  imperfect  faces  of  the 
dodecahedron  (the  form  of  which  I  could  disting^uish),  I  was  led  to 
conclude  that  it  was  not  of  first-rate  quality ;  as  to  its  value  I  gave 
no  opinion  whatever. 

I  could  have  wished  (did  space  permit)  to  call  attention  to  many 
grossly  incorrect  statements  which  have  been  printed  in  the  Cape 
newspapers,  both  as  to  the  diamond  discoveries  and  also  in  reference 
to  myself;  but  the  proverb  says,  "passion  is  ever  the  enemy  of 
truth."  Both  diamond  and  gold  manias  have  affected  this  Colony, 
although,  happily,  the  gold-fever  is  to  some  extent  allayed  by  the 
fact  that  the  precious  metal  has  not  hitherto  been  found  in  paying 
quantities.  With  the  past  year's  experience,  it  is  now  hardly  neces- 
sary to  say  to  investors,  "  at  all  great  bargains  pause  awliile." 

James  R.  Gregobt. 

15,  RussBLL  Street,  Covext  Garden,  London,  May  20th,  1869. 

*  All  Dr.  Atherstone's  information  fas  may  be  seen  by  a  reference  to  his  article  in 
the  May  Number,  pp.  208-213),  is  ootainea  from  the  statements  made  by  Dutch 
Boers,  natives,  farm-labourers,  women,  and  children ;  and  he  does  not  appear  in  any 
single  instance  to  have  visited  any  reputed  diamond  region,  so  that  at  present  we  are 
no  nearer  than  we  were  last  year  to  the  actual  locality  whence  the  diamonds  an- 
nounced were  derived. — J.R.6. 

>  Mr.  Sorby's  recent  paper,  read  before  the  Royal  Society,  suggests  quite  a  new 
theory  as  to  the  formatitm  of  diamonds,  and  deserves  careful  attention ;  but  little  is 
known  of  the  origin  of  diamonds  or  their  parent  rock,  so  that  we  must  not  entirtly 
put  aside  the  old  theory  for  the  new. — J.R.G. 


Cortfapondenee — Mr, 


Sib, — The  papora  by  Mr.  Judd  on  tbe  Speoton  Clay,  and  the  Rev. 
T.  "Wiltshire  oa  the  Red  Chalk  of  Hunataaton,  which  have  recently 
appeared  in  the  Quart.  Jonm.  of  the  Geological  Society,  suggest  my 
sending  for  publication  the  accompanying  sketch  of  a  section  ex- 
posed in  a  cutting  of  the  Petworth  llailway,  near  Lower  Fettleworth, 
Sussex,  exhibiting  the  occurrence  of  a  blood-red  bed  in  association 
with  Oaalt,  and  probably  on  the  horizon  of  the  Bod-rock  of  Hun- 
stanton and  Speeton. 

The  section,  which  is  from  forty  to  fifty  feet  deep,  exhibits  four 
well -marked  subdi  visions. 


A  TCrj  hard  Wood-red  forrugiiKnu  con- 
glomcralc  at  tlie  ham  of  the  Gault, 
maintiLiiiiiig  a  unifurm  thickneu  of 
about  foui  utclica,  and  teeting  on 


(s)  The  Lower  GreeiuaDd,  thirty  feet  of 
which  ia  exposed  in  the  cutting.  The 
colour  of  thi:  Lower  Greciuund  Tarioi 
from  huff  to  orange ;  its  upper  part, 
(dJ,  immediuttJy  under  the  baiid  (cj 
being  itained  to  the  depth  of  a  few 
inoho  of  a  bright  blood-red. 


The  peculiar  clear  red  of  anhydrous  aesquioxide  of  iron  is  rare  in 
the  British  Cretaceous  rocks,  and  notably  distinct  from  the  yellow 
and  orange  tints  pervading  the  Lower  Greensand.  UTie  red  band 
c,  like  the  red  rock  at  Hunstanton,  abounds  in  small  quartz  pebbles, 
held  together  by  the  ferruginous  matrix. 

Is  it  possible  that  it  may  bo  the  southern  extension  of  the  red 
rock  of  Hunstanton  and  Speeton,  expanded  to  six  or  seven  feet 
thick  at  Hunstanton,  and  further  north  to  thirty  feet  at  Speoton? 
The  Gault  docs  not  seem  to  have  any  certain  representative  in  the 
north.  The  position  of  the  Fettloworth  red  bed  at  the  top  of  the 
Jjower  Grcoiisaud  agrees  with  that  assigned  by  Mr.  Wiltshire  for 
the  Hunstanton  red-rock  overlying  the  "  Corstone,"  and  is  not  in- 
oonsist«nt  with  tlio  horizon  suggested  by  Mr.  Judd  for  the  Bed 
Chalk,  south  of  Speeton,  resting  unconformably  on  beds  supposed  to 
be  the  equivalent  of  the  Upper  Neooomian. 
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The  intercalation  of  a  thin  red  band,  lai^ly  oomposed  of  an- 
hydrous BOBquioxide  of  iron,  between  beds  of  such  different  physical 
character,  is  difficult  of  explanation.  The  line  of  demarcation  is 
remarkably  definite,  no  gradation  existing  between  the  red  stratom 
and  the  Gault  above  or  the  Lower  Greensand  below. — Gxo.  Ma.w. 

Bbnthall  Hall,  Brobblt,  May  28<A,  1869. 


SINGULAR  SUBSIDENCE  AT  MARTON. 

Sib, — ^In  reply  to  Mr.  J.  W.  Wilson's  description  of  a  singular 
subsidence  at  Marton,  near  North wich,  perhaps  I  may  be  allowed  to 
remark  that  Uie  phenomenon  is  not  so  rare  as  may  be  imagined. 
When  living  in  Cheshire  I  frequently  heard  of  similar  subsidenoea 
taking  place.  These  occurred  in  every  instance  on  the  Eeuper  forma- 
tion, and  I  attributed  them  to  the  dissolving  a^ay  of  a  good  portion  of 
the  rock  salt,  which  frequently  attains  a  thickness  of  nearly  a  hundred 
feet,  by  the  percolation  of  running  water.  Considering  the  vast 
quantity  of  solid  salt  held  in  solution  by  the  brine  springs,  this  can 
hardly  be  wondered  at.  I  do  not  think,  however,  that  the  subsi- 
dence of  the  surface  usually  takes  place  so  suddenly.  As  a  rule  it 
will  be  in  the  ratio  of  the  dissolution  of  the  underlying  rock-salt  beds. 
It  has  frequently  struck  me  that  some  of  the  small  "Meres"  in 
Cheshire  have  origint^ted  under  similar  circumstances.  In  Norfolk 
we  frequently  hav-.  subsidences  of  the  surface  by  the  dissolution 
of  chalk  by  sand-pipes.  In  many  parts  of  Lancashire  and  Stafford- 
shire the  surface  of  the  country  sinks  where  mining  operations  are 
carried  on.  This  is  best  told  by  the  groat  depth  of  the  neighbouring 
canals,  whose  bunks  have  liad  to  be  built  up  in  order  to  preserve  the 
level  of  i\\Q  water.  Near  Dukinfield,  the  canal  is  in  many  places 
over  twelve  feet  deep — the  depth  being  a  good  index  to  the  amount 
of  subsidence  undergone  in  consequence  ^of  the  coal  having  been 
worked  underneath.  Newspaper  paragraphs  relating  the  sudden 
sinking  of  small  areas  are  not  rare  in  Norfolk,  the  usual  vulgar  ex- 
planation of  them  being  of  course  earthquake  action.  Kock  salt  is 
much  more  readily  soluble  than  Chalk,  so  that  it  is  very  probable 
the  subsidences  in  Cheshire  and  Norfolk  are  due  to  the  similar  action 
of  water  in  dissolving  and  removing  the  solid  matter  of  the  strata 
beneath.  J.  E.  Taylor. 

NoKWiCH,  June  13,  18G9. 

DSdZISCEXiXi-A^Z^TEOTTS. 

A  Gigantic  Oolitic  Lizard. — Prof.  Phillips  has  lately  recorded 
the  discovery — in  a  quarry  at  Enslow  Bridge,  a  few  miles  north  of 
Oxford — of  the  femur  of  a  monstrous  lizard  of  the  Oolitic  age,  mea- 
suring five  feet  and  a  third  (sixty-four  inches)  in  length,  and  44*25 
inches  round  the  distal  extremity ;  while  the  breadth  at  the  upper 
end  (taken  obliquely)  is  20*75  inches,  and  the  circumference  46'0 
inches.  A  similar  bone  (but  not  nearly  so  large)  in  the  Oxford 
Museum  was  referred  by  tlie  late  Hugh  E.  Strickland  to  Prof. 
Owen's  genus  CeiioBauruSf  to  which  genius  no  doubt  this  gigantic 
femoral  belonged. 
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Ok  thb  Gxnus  JEcemodus  from  thb  Lias  of  Lyme  Begis, 

dobsetshibe. 

By  Prof.  MoB&is,  F.G.S.,  etc.,  etc. 
(PLATE  X.) 

AMONG  the  many  fossil  remains  of  fishes  obtained  from  the  rioh 
Liassic  deposits  near  Lyme  Regis,  species  of  the  genera  DapediuSy 
jEchmodu8,  Semionotus,  and  Pholidophorits  are  most  frequently  found 
in  a  good  state  of  preservation.  These  Lepidoid  genera  are  chiefly 
Liassic,  two  of  ihe  more  long-bodied  forms,  Pholidophorw  and 
Semionotus,  having  species  which  occur  in  the  Purbeck  (PhoL 
omatus)  and  the  Chalk  strata  (Sem.  Bergeri).  LepidotuSy  another 
Lepidoid,  ranges  from  the  Lias  through  the  intermediate  Oolite  and 
Wealden  strata  into  the  Chalk,  and  according  to  Sir  P.  Egerton, 
"  the  genus  Lepidotm  has  the  most  extensive  geographical  range  of 
any  genus  of  fossil  fish."  With  the  exception  of  Lepidotua,  Prof. 
Owen'  classes  the  above  genera  under  the  Dapedoid  family  of  the 
order  Lepidoganoideiy  the  genus  Dapediua  (D.  politua)  first  noticed 
by  the  late  Sir  H.  de  la  Beche'*  forming  the  type  of  the  family. 
All  the  genera  were  arranged  by  Sir  P.  Egerton  under  the  Lepi- 
doid family  of  the  order  Ganoidei,  and  Mons.  Pictet*  placed  them 
in  his  second  family  of  Khombiferous  Ganoids — the  Lepidosteidce, 
and  under  the  second  tribe  of  that  family — the  homocercal  Lepi- 
do8teid€B  (Lepidoides  Homocerques,  Ag.),  which  he  further  subdivided 
into  sections,  some  of  which  included  the  above-mentioned  genera — 
viz.. 

Species  having  an  elongated  body,  a  short  dorsal  fin,  fulcra  in  a 
single  row,  dorsal  chord  persistent  and  protected  by  half-vertebrae 
("  halb-wirbel,"  Heckel.) — Semionotus,  PhoUdophorns, 

Species  having  the  body  elevated  and  compressed,  a  single  dorsal 
fiji,  one  row  of  fulcra,  a  persistent  dorsal  chord  protected  by  partially 
ossified  vertebrae — TetragonolepiSy  Dapedius,  Amhlyurus, 

^  PalaDontology,  1861,  2nd  Edit.,  p.  166. 

2  Gcol.  Trans.,  2nd  Series,  Vol.  i.  pi.  6,  fig.  1-4. 

5  Trait6  de  Pal^ontologie,  2nd  Edit.,  1864,  Vol.  ii.,  p,  I6T, 
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Species  with  a  short  dorsal  fin,  two  rows  of  fulcra  on  all  the  fins, 
[vertebral  column  completely  ossified  and  terminated  as  in  all  the 
homocercal  Ganoids  *]  — Lepidotus. 

According  to  Prof.  Huxley,  in  a  note  to  his  valuable  Memoir,  On 
the  Classification  of  the  Devonian  Fishes,'  the  above  genera  belong 
to  the  second  sub-order,  LepidosteidcB  of  the  Ganoid  fishes,  and  to 
the  family  Lepidotini,  which  he  distinguishes  from  the  first  sab- 
order  Lepidoateini,  in  having — ^the  maxilla  in  one  piece,  brandlii- 
ostegous  rays  many  and  enamelled,  the  anterior  ones  taking  the  form 
of  broad  plates,  and  he  classes  together  as  one  of  the  sub-funilies, 
JBchmodus,  Teiragonolepts,  Dapedim,  Lepidotm,  etc. 

The  genus  Tetragonolepia,  Bronn.,  formerly  arranged  with  Dapedivs 
and  Amblyurus  (and  which  also  included  a  large  number  of  species 
now  classed  under  ^c^mocItM),  has  been  shown  by  Sir  P.  Egertcm  to 
be  a  ''Pycnodont"  closely  related  by  its  dentition  to  the  genus 
Microdon,  and  having  the  scales  differently  arranged  and  articulated ; 
instead  of  the  interlocking  pegs  and  notches  by  which  the  scales  of 
Amhlypterus  and  allied  genera  are  joined,  "  each  scale  bears  upon  its 
inner  anterior  margin  a  thick  solid  bony  rib,  extending  upwards  be- 
yond the  margin  of  the  scale,  and  sliced  off  obliquely  above  and 
below,  on  opposite  sides,  for  forming  splices  with  the  corresponding 
processes  of  the  adjoining  scales."' 

The  genus  Mchmodua  was  instituted  in  1854^  to  include  aeveind 
species  formerly  arranged  under  Tetragonolepia  by  Agassiz^  but 
which  were  found  by  Sir  Philip  Egerton  to  present  certain  distinct 
characters.  These  are  JEchmodua  (Tetragonolepia,  Ag.)  angvlifer, 
eonfluenay  doraalia,  heteroderma,  Leachii,  leioaomua,  ovalia,  pholidotua, 
puattdatua,  radtatua,  apecioaua,  maatodonteua.  Thus  dismembered, 
Tetragonolepia  contains  but  one  British  species,  T,  diacua.  Eg.,  for 
the  T.  monili/er  and  atriolattia  are  now  referred  to  Dapedius  and  T. 
maatodonteua,  (Ag.  2,  p.  216  to  23c.,  f.  3-6),  is  probably  a  Lepidotua. 

The  main  difference  which  exists  between  ^Eehmodua  and  Dapedius 
consists  in  the  character  of  the  teeth,  the  former  being  unicuspid, 
the  latter  bicuspid,  as  shewn  in  Figs.  2  and  3,  Plate  X. 

The  specimen  figured  (Plate  X.)  presents  the  following  characters : 

Body  short,  orbicular,  compressed ;  length  from  the  opercular  plate 

1  Amon^  the  many  examples  of  Fossil  Fishes  belonging  to  this  genas  which  uf 
preserved  m  the  National  Museum,  Mr.  W.  Davies  (to  whom  I  am  exceedinglT  in- 
debted for  much  valuable  assistance  in  drawing  up  this  paper,  and  whose  knowledge 
of  Fossil  Ichthyology  is  very  extensive)  assures  me  that  no  trace  of  a  decided  bony 
column  exists  in  any  well  authenticated  species  of  Lepidotus  with  the  exception  of 
Lepidotfts  »erruia(u9  from  the  Lias  of  Barrow,  and  L.  JImbriatut  from  Lyme  Begii, 
both  of  which  species,  from  other  peculiarities,  may  eventually  be  found  to  form  a 
sub-genus.  I  am  therefore  led  to  conclude  that  the  complete  ossification  of  the  noto- 
ehord  is  not  a  characteristic  point  in  Lepidotua,  as  stated  by  M.  Pictet.  Prof.  Pictet 
■ays,  op.  cit.  p.  161,  Le  Lepidotua  Jhnhriatut,  Ag.  est  une  esp^ce  dont  la  podtioD 

f6ncrique  est  encore  douteuse.    Les  ^caillea  ont  une  fine  dentelure  sur  leur  bord.    Ll 
',.  serrulatus,  Ag.  a  des  rapports  avec  le  L.  figaa^  mais  en  difif^re,  ainsi  que  de  pni- 
quc  tous  ses  cong6n^res,  par  ses  ^caillos  qui  sont  plus  6troite6  vers  le  bora  ventnL 

2  Mem.  Geol.  Survey,  1861.    Decade  x.  p.  2S. 
•  Quart.  Joum.  Geol.  Soc,  Vol.  ix.  p.  276. 

«  %erton,  Quart.  Joum.  Qeol.  Sec.,  1864,  Vol.  x.  p.  367. 
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to  the  oommenoement  of  the  caudal  fin  exactly  equal  to  the  breadth 
of  the  flank  from  the  ventral  to  the  commencement  of  the  dorsal 
fin.  Scales  twice  as  broad  as  long,  and  rectangular  as  far  as  the 
middle  of  the  large  opercular  plate,  gradually  becoming  smaller  to- 
wards and  near  the  dorsal  line;  scales  snK)oth  and  more  or  less 
crenated  posteriorly.  (The  line  of  lateral  scales  perforated  by  the 
mucous  canal,  although  not  distinctly  marked  in  the  specimen 
figured  in  the  plate,  is  more  clearly  seen  in  some  of  the  specimens 
in  the  British  Museum.)  The  nudial  scales  are  marked  by  elongated 
tubercles  which  decrease  in  size  and  number,  and  finally  disappear 
before  reacliing  the  dorsal  fin.  The  pedicle  scales  are  longer  than 
broad  and  rhomboidal ;  dorsal  fin  nearly  half  the  lei^h  of  the  body, 
commencing  nearly  opposite  the  ventral  fins,  and  ending  near  the 
pedicle  of  the  tail,  the  rays,  about  thirty  in  number,  diminishing  in 
size  posteriorly ;  pectoral  fiins  very  small  (about  twelve  rays),  ventral 
(six  or  seven  rays)  small,  placed  midway  between  the  pectoral  and 
commencement  of  the  anal  fin,  which  is  nearly  one-third  the  length 
of  body,  and  has  about  twenty  rays,  and  is  continued  nearly  to  the 
candal  fin.  Caudal  fin  moderately  large,  squarish,  rays  about 
twenty-four  in  number,  which  bifurcate  at  a  short  distance  from 
their  origin,  and  are  further  subdivided,  the  upper  and  lower  rays 
with  fulcra,  in  a  single  series. 

General  form  of  head  sub-oval;  the  orbital,  opercular  and  sub- 
opercular,  and  other  plates  are  coarsely  tuberculated.  The  tubercles 
being  somewhat  adpressed  and  more  or  less  elongated.  The  branchi- 
ostegous  rays  five  ?  on  each  side. 

The  length  from  the  snout  to  the  extremity  of  tail  is  about  8  inches, 
the  height  4f  inches ;  length  of  body  from  opercular  plate  to  the 
commencement  of  tail  5  inches ;  length  of  head  from  the  snout  to 
posterior  part  of  opercular  bone  If  inches ;  depth  of  head  21  inches. 

The  bones  of  the  head  are  somewhat  displaced  and  broken,  the 
maxillary  crushed  and  distorted,  but  the  opercular,  sub-opercular, 
and  dentary  bones,  as  also  the  branchiostegous  rays  are  well  shewn. 

There  are  in  the  National  Collection  no  fewer  than  six  specimens 
of  this  Liassic  fish  agreeing  closely  both  in  siae  and  proportions, 
and  quite  as  well  preserved  as  the  specimen  figured  in  our 
Plate. 

It  is  interesting,  too,  to  notice  that  whereas  the  other  species  of 
JEchmoduB  and  Dapedius  are  exceedingly  variable  in  proportions — 
indicating  several  distinct  species — the  tish  before  us  is  well-marked 
and  quite  specifically  distinct  from  any  figured  by  Agassiz,  or  de- 
scribed by  Sir  P.  Egerton. 

The  figure  in  the  Poissons  Fossiles,  which  most  closely  approaches 
it,  is  the  ./Echmodus  pholidotiis  of  Agassiz,  from  the  well-known  Lias 
locality  of  Boll,  in  Warteraburg  (see  Poiss.  Foss.,  pi.  23c,  fig.  ii.) ; 
but  from  this  species  it  is  distinguished  by  its  more  orbicular  outline 
(resembling  that  of  Dapedius  orhisy  Ag.  Poiss.  Foss.  Tab.  25d)  and 
by  the  length  of  the  pedicle,  the  form  of  the  tail  and  character  of 
the  scales,  which  are  longer  than  in  the  specimen  figured  by  Aj^qaav^. 

The  uEchmodi  are  ratiier  short  sub-orblcuiax,  oom^TQ!6%^'\>o^>^^ 
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fishes,  with  rhomboidal  scales,  a  single  well-developed  dorsal  fin, 
partly  opposed  to  the  anal,  the  pectoral  and  ventrals  being  small, 
and  the  fin-fulcra  in  a  single  series.  They  closely  resemble  Teira- 
gonolepia  and  Dapedius  in  general  form  and  character,  but  differ  from 
the  latter  genus,.as  above  noticed,  in  having  the  anterior  teeth  conical 
and  single  pointed,  instead  of  being  notched  or  bifurcate ;  from  the 
former  they  are  distinguished  by  the  dentition  and  mode  of  articula- 
tion of  the  scales. 

On  the  discrimination,  however,  of  a  genus  of  fishes  by  the  form  of 
the  teeth.  Sir  P.  Egerton  remarks : — 

**  But,  alas  for  die  constancy  of  fishes'  teeth  I  a  specimen  came 
into  my  hands  not  long  ago  having  a  combination  of  the  two  forms 
of  tooth,  the  principal  sets  in  each  jaw  being  conical  and  single- 
pointed,  and  all  the  subsidiary  teeth  bifurcate.  Having  had  my 
attention  thus  directed  to  this  point,  I  have  since  found  a  specimoi 
of  Dapedius  punctatua  in  Lord  Enniskillen's  collection,  which  has 
both  forms  of  tooth  in  the  principal  series  in  both  jaws.  The  con- 
elusion,  therefore,  is  irresistible,  that  the  form  of  tooth  is  a  character 
too  capricious  to  be  relied  upon  in  this  instance  as  a  generic 
definition."  ^ 

The  species  of  ^cbmodus  are  chiefly  from  the  Liassic  deposits  of 
Europe,  and  one  has  been  recogni^d  from  the  Oolitic  beds  of  the 
Deccan,  the  Dapedius  Egertom,  Sykes  {.^hmodus,  Egerton).' 

It  has  been  considered  useful  to  figure  this  species  of  .^Echmodm, 
not  only  as  illustrating  the  genus  which  has  not  heretofore  been 
figured  in  any  English  work,  with  the  exception  of  a  restored 
outline  of  the  genus  in  "  Lyell's  Elements  of  Geology,"  p.  418,  but 
also  as  shewing  a  type  of  ganoid  fish  of  the  Mesozoic  period 
having  the  tail  nearly  symmetrical  (homocercal) — a  character  by 
which  the  majority  of  the  Secondary  ganoids  are  distinguished  from 
the"  so-termed  heterocercal '  ganoid  fishes  of  the  Palaeozoic  period. 

*  Quart.  Joum.  GeoL  Soc,  Vol.  ix.  p.  275.  '  Ibid.  p.  362. 

•  With  regard  to  these  terms,  see  the  remarks  by  Prof.  Huxley,  Quart.  Joum.Mic. 
Science,  Oct.  1858,  and  Mem.  Geol.  Surrey,  Decade  x.  to  p.  3,  where  he  states  "  that 
the  so-called* homocercal'  Teieostei  of  the  present  epoch  are  in  reality  excessiyelj 
heterocercal ;  but  the  word  *  homocercal'  is  now  so  generally  understood  to  signify  a 
tail  like  that  of  most  existing  Teieostei,  that  I  prefer  to  employ  Prof.  M 'Coy's  term 
*  diphycercal'  for  truly  homocercal  tails," 

In  alluding  to  these  structures,  Prof.  Owen  writes : — "  The  shape  of  the  caadal 
fin  yaries  much  in  fishes,  according  to  the  kind  and  degree  of  motion  reonired : 
in  the  imprisoned  embryo,  in  the  long  and  slender  undulating  eel,  in  the  slugsiah 
Lepidosiren,  the  vertcbrse  continue  to  the  end  of  the  body  in  a  straight  line, 
distinct  and  decreasing  to  a  point;  and  the  tail  is  bordered  above  and  below  by 
a  yertical  fold  of  skin ;  terminating  either  in  a  point  or  obtusely.  Such  fold  or 
fin  is  symmetrical,  but  not  '  homocercal.'  The  vertical  folds  deepen ;  at  first 
eaually,  forming  a  terminal  lobe;  then  excessively,  in  the  lower  or  hsmal  fold, 
with  the  devclopcment  therein  of  rays,  and  with  an  upward  or  neural  inclination 
of  the  supporting  vertebra).  Shorter  rays  are  developed  in  the  shallower  neonl 
fold,  which  terminates  at  the  pointed  end  of  the  vertebral  series.  The  anterior 
rays  of  the  hsemal  fold,  whien  are  the  lon^st,  form  a  second  point.  The  tail 
is  thus  bifurcate,  but  nnsvmmetrical ;  and  this  stage  of  the  developement  is  termed 
the  'heterocercal '  one.  It  was  the  fashion  of  toil  which  prevailed  m  fishes  throngh- 
<rat  the  paleeozoic  and  triassic  periods.  In  some  oolitic  fishes,  first  is  observed  such 
J  lengthening  of  the  dermoneurals  of  the  tail,  with  such  a  shortening  and  run- 


H.  B.  Medlieott—On  Faults  in  Strata.  341 

I  beg  to  propose  for  this  fish  the  trivial  name  of  orhtcularis. 

I  am  indebted  for  this  specimen  to  the  kindness  of  W.  H.  Huddle- 
stone,  Esq.,  F.O.S.,  who  obtained  it  during  a  late  geological  excursion 
to  Lyme  B^s. 

EXPLANATION  OP  PLATE  X. 

Fig.  1.  JEehmodtu  orhieuiariSf  Morris,  from  the  Lower  Lias,  Lyme  Regis,  Dorset. 

Original  speeimen  in  the  collection  of  the  author  (two-thirds  nat  size). 
Fig.  2.  Teeth  of  .^ehmodut  (magnified  three  times  nat.  size). 
Fig.  3.  Teeth  of  Dapedius  (magnified  throe  times  nat.  size). 
F^s.  2  and  3.  Brawn  from  specimens  in  the  British  Mnseom. 
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By  HxxBT  B.  MsDLicoTT,  B.A.,  Geological  Surrey  of  India. 

A  LITTLE  time  back  there  appeared  in  the  Magazine,  some  short 
papers  on  the  subject  of  faults,^  and  on  the  nature  of  the  conditions 
and  the  forces  through  which  these  important  sti-uctural  features  may 
have  been  produced.  The  points  I  would  now  bring  to  notice  are  more 
elementary ;  they  refer  to  the  evidence  for  faults ;  hence  involving 
the  principal  data  upon  which  the  higher  discussion  of  the  phenomena 
must  be  based,  and  the  same  data  very  largely  affect  our  attempted 
restoration  and  history  of  bygone  phases  of  the  earth's  surface. 
Faults  and  flexures  in  stratified  rocks  are  the  leading  features 
through  which  we  interpret  the  disturbances  that  have  affected  the 
earth's  crust;  and  any  looseness  in  determining  their  existence, 
form  and  amount,  must  vitiate  many  of  our  inferences.  No  one  but 
an  experimental  field  geologist  can  appreciate  the  difficulty  of  such 
determinations,  and  understand  how  faults  are  particularly  liable  to 
elude  observation.  This  circumstance  accounts  for,  but  does  not 
justify,  the  arbitrary  use  of  faults  in  interpreting  sections.  To  call 
in  question  the  evidence  upon  such  a  familiar  subject  implies,  of 
course,  dissatisfaction  at  the  manner  in  which  it  is  handled  in 
practice.  This  I  at  once  admit,  and  will  proceed  to  explain.  The 
criticism  I  have  to  make  is  no  more  than  might  occur  to  one  who 
had  never  left  his  study  ;  but  I  would  state  that  with  me  it  has  had  a 
most  practical  origin  :  in  the  progress  of  the  work  of  the  Geological 
Survey  of  India,  several  great  boundary  faults  have  been  proposed  in 
connection  with  our  main  rock -series,  and  in  some  cases  published 
descriptions  have  been  already  given  ;  but  both  on  the  score  of  the  in- 
sufficiency of  the  evidence  brought  forward,  and  after  personal 
examination  in  the  field,  I  am  unable  to  admit  that  some  of  the 
features  in  question  can,  without  very  implicit  qualifications,  l)e 
brought  within  the  received  definitions  of  a  fault.     I  believe  that  it 

ning  together  of  the  terminal  vertebra),  and  such  a  proportion  of  the  dcrmohacmals, 
as  leads  to  an  cqual-lobed  caudal  fin,  which  has  been  termed  '  homocercal ; '  but  as  it 
is  only  symmetrical  in  contour,  and  remains  more  or  less  unsymmetrical  in  its  frame- 
work,' I  term  it  'homocercoid.'  The  ganoid  fishes  of  the  mcsozoic  periods  manifest 
seTeral  interesting  gradations  of  this  transitional  state  from  the  hetero-  to  the  true 
homo-cereal  form,  each  step  being  a  permanent  character  of  the  extinct  species  pre- 
senting it. — Comparative  Anatomy  ana  Physiology  of  Vertebrates,  1866,  Vol.  i.,  p.  263. 
^  See  Geol.  Mao.  1868,  Vol.  V.,  pp.  205,  339,  341,  etc. 
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IB  qnite  misrepTeflenting  the  said  features  to  describe  them  simply  as 
fieralt-boiiiidaries.  It  would  be  comparatively  useless,  in  an  attempt 
to  Yentilate  this  question,  to  illustrate  it  ezclusiyely  £cx>m  sections  m 
India ;  but  it  may,  perhaps,  be  presumed  that  professional  praotioe 
in  this  country  is  not  very  far  behind  the  age,  and  that  it  will  be  easy 
to  find  illustrations  within  the  reach  of  the  centres  of  sdentifio 
research.  I  cannot  make  a  better  selection  for  this  purpose  than  the 
highly  authoritative  work  lately  brought  out  by  Professor  A.  0. 
Bamsay,  on  the  Oeology  of  North  Wales. 

The  definition  of  a  fault  is  as  cut  and  dry  as  could  be  desired ;  a 
verbal  completeness  that  may,  in  this  case,  as  in  so  many  others,  have 
helped  to  the  neglect  of  the  thing  itself.  It  is  a  fissure  along  which 
relative  displacement  of  the  adjoining  rock-masses  has  taken  place. 
Although  considerable  latitude  must  be  allowed  in  the  application  of 
the  term,  from  the  clear-cut  fissure,  with  throw,  to  what  is  merely  an 
overstrained  contortion,  geologists  have  mianimously  given  vp  the 
miner's  purely  technical  use  of  the  word,  and  have  made  transverse 
dislocation  the  characteristic  of  a  fault  I  would  limit  the  direct 
evidenoe  for  such  a  phenomenon  to  the  fissure  itself,  with  what  signs 
it  may  have  of  the  supposed  mechanical  action,  such  as  fxiokioii- 
surfaces.  As  regards  '  fault-rock,'  it  would  be  difficult  to  define  the 
composition  or  structure  of  a  rock  that  would  necessarily  imply 
jbulting:  veins  often  become  filled  in  the  most  heterogeneous  manner 
with  the  debris  of  their  walls,  and  thus  a  breccia  of  any  form  may 
result  It  is  conceded,  too,  that  the  evidenoe  of  friction-surfaces 
may  be  slight,  or  even  superficially  deceptive :  a  very  small  move- 
ment, that  would  hardly  deserve  notice  on  a  geological  mi^ 
as  a  fault,  might  cause  much  scoring  of  the  opposed  surfaces : 
or,  it  might  often  happen  in  a  fault  that  the  friction  would  be 
localised  at  the  projecting  parts  of  the  surfaces,  having  large  patches 
without  any  trace  of  such  action.  Still,  this  direct  instance  should 
be  sought  for.  When  it  is  considered  what  safe  and  important 
reoords  of  this  kind  have  been  left  by  glacial  action,  it  is  surely  to  be 
expected  that  great  section-surfaces  of  the  earth's  crust  passing 
against  each  other  for  several  thousands  of  feet,  under  the  forces 
that  must  be  engaged  in  the  production  of  such  amounts  of  motion, 
should  leave  some  traces  proportionate  to  the  action.  But  it  is 
precisely  on  these  points  that  I  would  ask  for  information,  to  be 
delivered  from  the  uncertain,  because  misplaced,  use  of  d  priori 
resources.  It  would  be  a  great  aid  to  the  observer,  if  it  were  es- 
tablished that  the  absence  of  any  evidence  of  friction  in  a  fissure,  or 
plane  of  contact  of  dissimilar  rocks,  gave  presumptive  proof 
against  much  faulting.  Should  it  on  the  other  hand  be  proved  from 
independent  evidence,  that  great  faults  have  occurred  without  leaving 
any  direct  traces,  the  fact  will  at  least  suggest  important  inferences 
upon  the  nature  of  the  phenomenon;  such  as,  that  the  vertical 
motion  cannot  have  occurred  simultaneously  with  great  lateral 
pressure.  I  will  presently  indicate  the  important  evidence  on  the 
other  side  that  may  be  expected  from  the  examination  of  the  actual 
contact  of  rock-masses  in  juxtaposition,  and  which  would  independ- 
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entl J  JQBtify  the  demand  for  the  prodnctioii  of  this  direct  eyidenoe 
in  the  ease  of  asserted  bonndaiy-fiMilts,  the  indirect  evidence  being 
in  these  cases  always  more  or  less  inconclosiye. 

The  indired  evidence  for  fitults  is  the  transverse  separation  of 
rock-masses  that  were  originally  oontinuons  or  contignous.  For 
those  who  can  accept  the  proofs  of  such  former  conditions,  this 
evidence  is  perfectly  demonstrative ;  and  it  gives  the  only  means  of 
calculating  the  amount  of  the  throw.  It  may  be  said  that  the  fault 
is,  after  fdl,  wholly  dependent  upon  that  prior  and  distinct  ques- 
tion— whether  the  rocks  in  contact  were,  or  were  not,  originally  so 
(t.«.  from  the  time  of  formation  of  the  younger) ;  for,  as  has  been 
observed,  the  direct  evidence  may  give  no  certain  answer  upon  the 
amount  of  the  throw,  which  may  be  so  slight  as  to  be  unworthy  of 
notice  unless  in  some  very  special  inquiry,  where  it  would  only  rank 
as  a  simple  fissure. 

In  determining  the  existence,  position,  and  amount  of  an  unseen 
fiiult  in  stratified  rocks,  great  attention  has  to  be  directed  to  the  dips 
and  strike  of  the  strata.  I  would  thus  partially  account  for  an  error 
that  seems  to  have  gained  credit  with  many  field  geologists,  that 
the  existence  of  a  fault  can  be  detected  from  a  one-sided  examination 
of  the  dips — from  the  arrangement  of  the  strata  on  one  side  of  the 
supposed  fault  The  question  is  a  vital  one,  for  it  obviously  comes 
most  frequently  into  operation  in  important  cases  of  apparently  great 
"  master- faults,"  where  later  sedimentary  rocks  are  in  juxta-position 
^th  crystalline,  or  widely  distinct  masses.  The  origin  of  such  a 
notion  is,  perhaps,  traceable  to  the  "  fixed  idea"  of  the  fundamental 
principle  of  Geology, — the  «ti/?er-po8ition  of  the  younger  deposits. 
However  this  may  be,  it  would  seem  to  be  a  rule  with  many  ob- 
servers at  once  to  set  down  as  a  fault  any  abrupt,  steeply  inclined, 
junction  of  rocks  of  different  ages,  and  showing  signs  of  disturbance. 
A  reference  to  any  actual  area  of  the  earth's  surface  would,  in  the  first 
place,  remind  one  that  in  any  basin  of  deposition  new  strata  must 
often  abut  against  steep  surfaces  of  the  old  supporting  rock.  And 
upon  the  second  point  (that  of  disturbance),  a  brief  consideration 
would  satisfy  one  that  a  subsequent  lateral  compression,  modified 
by  slightly  varying  conditions  of  resistance,  might  produce  any 
imaginable  complexity  of  dips  in  the  younger  strata  near  such 
contact. 

There  is  another  point  in  connection  with  faults  upon  which  our 
preconceptions  are  allowed  to  interfere  with  true  observation.  From 
the  manner  in  which  we  sometimes  see  the  faults  of  a  district 
forced  into  "  systems,"  according  to  the  direction  they  run  in,  one 
might  suppose  that  the  only  chance  of  explaining  them  depended 
upon  this  being  done;  or,  that  the  observer's  work  were  accom- 
plished, and  a  scientific  result  attained,  by  the  production  of  any- 
thing that  can  be  called  a  system.  These  systems  are,  indeed,  some- 
times seen  to  be  self-destructive  where  they  manage,  more  or  less,  to 
lose  the  compass  between  their  limits,  but  the  mere  attempt  is  to  a 
great  extent  based  upon  a  peiitio  principti ;  to  cause  such  symmetry  of 
arrangement,  it  is  assumed  that  in  the  production  of  faults^  swc^Vi  ^m^^ 
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spread  and  deep-seated  forces  are  altogether  dominant.  It  is,  indeed, 
an  open  question  to  what  extent  such  is,  or  has  been,  in  remote  times, 
the  case :  and,  therefore,  one  should  look  out  for  any  marked  coinci- 
dences in  direction,  being  careful  at  the  same  time  to  remember  that 
denudation  and  redeposition  are  apt  to-  follow  ancient  main  lines  of 
flexure.  But  it  is  also  evident  that  faults  may  be  determined  by  oil- 
oumstanoes  that  would  put  general  symmetry  of  direction  out  of  the 
question, — by  differences  in  thickness,  in  texture,  in  position  with 
reference  to  more  resisting  masses,  of  the  strata  acted  upon.  There 
are,  besides,  the  manifold  marks  of  origin  of  the  movement,  whether 
from  simple  compression,  or  compression  with  subsidence,  or  with 
elevation.  Amid  such  complexity  of  causes,  active  and  passive,  it 
is  manifestly  Procrustean  to  force  the  faults  of  a  district  indiscrimi- 
nately into  unmeaning  ''  systems,"  as  is  sometimes  done,  to  the  neg- 
lect and  confounding  of  more  direct  and  important  conclusions. 

Two  examples  will  illustrate  part  of  what  has  been  set  forth.  In 
north-east  Bengal,  sandstones  of  the  Cretaceous  period  are  found 
rolling  up  to  the  south  base  of  the  G^aro  Hills,  where  they  are  at 
last  seen  dipping  at  very  high  angles  (over  80°)  from,  and  in  imme- 
diate proximity  to,  the  gneiss  that  forms  the  high  plateau — a  mode 
of  relation  highly  suggestive,  some  would  presume,  of  a  fault.  In 
this  case,  moreover,  the  required  indirect  evidence  is  partially,  indeed 
I  may  say  fully,  present ;  at  some  few  mUes  distance,  at  an  elevation 
of  4,000  feet  on  the  plateau,  Cretaceous  sandstone  of  the  same  horizon 
rests  undisturbed :  there  being  no  doubt  of  the  two  having  been 
originally  continuous.  Great,  and  more  or  less  abrupt,  relative 
movement  must  bo  accounted  for.  A  reference  to  the  direct  evidence 
fully  satisfied  me  that  there  was  no  master-fault :  by  hunting  up 
the  boundary  an  actual  contact  was  found  showing  the  plane  of 
junction  with  the  gneiss  to  coincide  with  the  dip  of  the  sandstones, 
and  the  bottom  bed  of  the  latter  to  be  conglomeritic,  containing  large 
waterwom  debris  of  the  gneiss.  There  was  no  sign  whatever  of 
friction  or  of  local  crushing.  It  was  evident  that  the  existing  ar- 
rangement had  been  effected  by  some  mode  of  flexure  or  of  yielding, 
within  the  mountain  mass,  whereby  the  Cretaceous  surface  of  deposi- 
tion had  been  brought  near  to  the  vertical.  It  is  difficult  to  suppose 
such  an  amount  of  movement  taking  place  within  a  mass  of  rocks 
without  some  Assuring  and  sliding  (faulting) ;  but  hardly  any 
amount  of  such  secondary  effects  would,  to  my  mind,  justify  the 
representing  such  a  feature  as  a  fault-boundary.  It  may  be  well  to 
add  that  the  mistake  I  now  combat  has  not  been  made ;  I  believe 
I  am  the  only  geologist  who  has  seen  this  Garo  Hill  section. 

Again,  in  the  low  jungly  hills  at  the  base  of  the  north-west 
Himalaya,  there  is  a  very  continuous  and  well-marked  boundary 
between  two  groups  of  the  sub-Himalayan  series.  The  younger 
deposits  very  generally  dip  towards  the  older  at  high  or  low  angles, 
apparently  going  into  or  under  them ;  both  are  very  partially  indu- 
rated, and  the  confusion  and  crushing  near  the  contact  is  consider- 
able. Here,  again,  one  might  suppose  a  plain  case  of  faulting.  It 
is  true  there  is  no  certainty  ^t  the  younger  strata  had  ever  stretched 
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beyond  their  present  boundary ;  bnt  this  negative  difficulty  would 
be  readily  disposed  of  by  denudation.  The  demand  for  the  direct 
evidenoe  saved  the  case  from  total  and  fatal  misrepresentation; 
within  a  length  of  200  miles  one  section  of  the  contact  was  found, 
and  it  showed  the  younger  strata  abutting  into  and  against  a  serrated, 
weathered  surface  of  the  older ;  the  supposition  of  faulting  being  thus 
inadmissable. 

These  two  cases  differ  in  every  particular ;  but  they  teach  the 
same  lessons — ^that  dips  by  themselves  give  no  presumption  what- 
ever in  favour  of  a  fault ;  and  that  the  direct  evidence  of  the  actual 
contact,  if  it  can  give  but  poor  evidence  for  a  fault,  may,  on  the  other 
hand,  give  the  most  positive  evidence  against  a  fault 

It  is  not  unlikely  that  by  a  proper  search  I  should  find  I  have 
been  saying  what  has  been  better  said  before  now ;  and  that  much 
of  the  information  I  require  is  already  accessible.  The  opportunity 
for  such  an  enquiry  is  not,  however,  available  to  me  at  present ;  and 
it  is,  in  any  case,  abundfuitly  evident  that  the  remarks  need  to  be 
brought  forward.  In  the  work  I  have  already  referred  to,  faults  are 
mentioned  on  almost  every  page ;  their  vertical  throw  ranges  from 
11,000  feet  downwards ;  they  would  rank  among  the  most  remark- 
able structural  features  of  the  country.  Any  one  who  may  wish  to 
be  reminded  of  the  important  function  performed  by  faults  in 
geology,  need  only  to  examine  the  beautifully  drawn  sections  ap- 
pended to  that  volume:  the  dotted  lines  above  the  surface  are  not 
drawn  merely  to  indicate  the  equivalents  of  distant  outcrops,  but  to 
represent  the  amount  of  matter  that  has  been  removed  by  denuda- 
tion. The  approximate  accuracy  of  this  interpretation  depends  to  a 
gn^eat  extent  upon  the  evidence  for  these  faults,  more  especially  of 
those  great  boundary  faults  the  indirect  proofs  for  which  can  seldom 
attain  the  same  certainty  as  in  the  case  of  faults  within  the  limits 
of  one  series  of  strata.  Yet  in  only  one  instance  in  this  work  could 
I  find  specific  notice  taken  of  the  direct  evidence,  and  that  only 
incidentally  and  in  a  less  important  case,  where  (p.  143)  it  is  said 
that  the  marked  occurrence  of  alicl-enaidea  seems  to  indicate  a  fault. 
There  are  some  instances  given  of  faults  coinciding  with  veins  or 
dykes ;  but  veins  and  dykes,  without  any  attendant  faulting,  are  of 
common  occurrence.  There  are  also  cases  given  of  the  fissure  and 
the  displacement  along  it  being  exhibited  in  the  face  of  cliffs ;  but 
even  this  is  not  explicit  enough.  Of  the  independent  use  of  the 
indirect  method  excellent  examples  are  given  on  p.  88,  in  accounting 
for  the  reappearance  of  the  Bala  limestone  in  stepped  outcrops. 

Of  the  illegitimate  evidence  from  dips,  numerous  instances  occur : 
thus  on  p.  59,  it  is  said  "  Tlie  evidence  of  the  fault  is  perfect,  since 
both  formations  yield  a  sufficiency  of  dips,  and  are  run  to  strike 
directly  at  each  other."  Again  on  p.  191,  **  The  fault  on  the  south 
is  certain,  black  shales  and  their  grits  being  on  the  coast  visibly 
thrown  against  the  altered  strata."  A  similar  argument  is  used  on 
p.  169.  But  it  is  where  the  rocks  in  contact  are  most  widely  dis- 
tinct, that  the  highly  unsatisfactory  nature  of  such  evidence  becomes 
fully  apparent,  as  on  p.  198,  the  Carboniferous  Limeatoiv.^  ^&  ^sasA.  \a 
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''dip  against  the  metamorphio  foliated  lohistB  at  a  high  aa^ 
dearly  indicating  a  fault"  Now  to  the  case  of  these  strips  of 
younger  rocks  in  Anglesea,  such  evidence  seems  more  than  inadmis- 
sihle,  for  the  deposits  are  described  as  variable,  coarse,  and  beach-like, 
fhll  of  the  debris  of  the  adjoining  rocks — facts,  highly  suggestive  of 
their  having  been  formed  against  cliffii  of  these  rockiB ;  but  all  this 
is  unnoticed  in  favour  of  a  '  plane  of  marine  denudation '  and 
flMilting ;  no  aUusions  ever  being  made  to  the  information,  or  no  in- 
formation, derivable  from  the  examination  of  the  contact,  or  to  the 
possibility  of  any  other  mode  of  interpretation.  Even  among  the 
older  rocks,  the  original  features  of  the  strata,  as  described  by  Pro- 
fessor Bamsay,  are  similarly  suggestive:  within  so  small  an  area, 
there  are  prodigious  changes  of  thickness  and  of  composition  in 
almost  every  group,  facts  suggestive  of  great  inequalities  of  level 
almost  to  the  extent  of  partially  detached  basins  of  deposition ;  all 
which  circumstances  might  greatly  modify  the  view  put  forward  of 
the  section,  and  radically  damage  the  presumptive  and  very  indirect 
evidence  given  for  some  of  the  great  faults.  All  these  features  may 
exist  as  described,  and  the  high  reputation  of  the  author  insures  their 
acceptance  in  full  faith.  I  would  only  remark  that  the  impartial 
reader  is  left  imconvinoed,  because  of  the  unsatisfactory  nature  of 
much  of  the  evidence  given,  and  the  omission  of  evidenoe  that 
cannot  be  dispensed  with.  ^ 

If  such  great  lines  of  movement  are  not  fissures  and  loci  (at  least 
potentially)  of  friction,  they  are  not  faults,  according  to  the  accepted 
definition,  and  some  term  should  be  adopted  to  distinguish  them 
from  simple  faults.  Some  such  apparent  cases  that  I  know  of  in 
India  are,  I  believe,  nothing  more  than  very  steep  limits  of  original 
deposition,  against  which  the  younger  deposits  very  rapidly  over- 
lapped older  groups  of  the  same  series :  subsequent  settlement  of 
the  deposits,  with  some  lateral  crushing,  and  accompanied  by  more 
or  less  of  very  local  faulting,  has  completed  the  similitude  of  a  great 
'boundary  fault.'  The  distinction,  however,  makes  an  enormous 
difference,  for  the  simple  announcement  of  a  fault  implies  the  former 
undiminished  extension  of  the  deposits.  To  represent  such  a  boim- 
dary  as  a  fault,  on  the  strength  of  such  small  slips  as  may  occur, 
brings  forward  a  subordinate,  secondary,  and  trivial  circumstance, 
putting  out  of  sight  a  most  important,  original,  though  now  modified 
relation  of  the  adjacent  rock  masses.  So  long  as  faults  are  used — 
though  not  avowedly  or  consciously,  as  a  key  to  a  Chinese  puzzle 

^  Since  writing  as  aboTe,  I  have  recollected  and  referred  to  a  high  aathority  npon 
the  very  features  under  notice.  Professor  Haughton  in  a  paper  in  the  Proceedings  of 
the  Oeological  Society  of  Dublin,  vol.  vi.,  1854,  describes  the  great  Banffor  and 
Gamarron  ^  fault,'  in  a  manner  reconcilable  with  the  view  I  have  suggested,  ne  aaya 
(p.  6)  '*  The  newer  palieozoic  beds  dip  towards  the  porphyry  band,  and  appear  to 
fiave  Deen  originally  deposited  quietly  upon  its  western  slope.  Some  cause  or  com- 
bination of  causes — either  alterations  of  relative  level,  or  lateral  pressure,  or  a  com- 
bination of  both — gave  to  tiiese  beds  a  slight  dip  towards  the  south-eastern  aide, 
and  a  line  of  strike  making  an  angle  of  20°  with  the  porphyry  band."  I  must  note 
my  surprise  that  Professor  Haugnton,  although  in  his  paper  deprecating  "  vague- 
ness and  looseness  of  expression, '  seems  to  use  the  wora  fault,  out  of  its  proper 
geological  sense,  to  mean  a  vein  (p.  6.). 
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might  be  naed  to  make  the  pieces  fit — ^the  result  may  look  Teiy  welly 
but  it  will  leave  us  no  wiser  ss  to  the  natnial  history  of  the  rooks. 

I  may  mention  that  the  paper  on  some  Alpine  and  HimaUyan 
seotions,  which  I  had  the  honour  to  lay  before  the  Geological  Sooietv 
two  years  ago,^  bears  upon  the  question  here  discussed:  there  is 
Bsid  to  be  a  fissure  along  the  base  of  the  Alps,  currently  sup- 
posed to  have  swallowed  up  mountain  ridges,  and  at  sundry  times 
to  have  given  egress  to  the  whole  mass  of  the  Alps ;  yet  no  one  has 
given  a  oiroumistantial  description  of  so  wonderftd  a  feature.  If 
such  a  fissure  can  hide  away  and  tell  us  nothing  of  such  mighty 
performances,  there  will  be,  to  my  mind,  a  greater  flaw  in  the 
geological  record  than  any  yet  proved  from  palsBontology. 


HL — Note  on  thb  IExoavatioit  or  the  Yallits  in  Dssbtshibe. 

By  H.  G.  SoxBT,  F.B.S.,  ftc. 

FB  a  considerable  time  I  have  taken  much  interest  in  the  question 
of  the  origria  of  the  narrow  and  deep  valleys  in  the  Carboni- 
ferous Limestone  district  of  Derbyshire,  and  have  carefully  recorded 
whatever  seemed  to  explain  their  formation.  So  far  I  have  never 
met  with  more  striking  facts  than  those  to  be  seen  in  Deep  Dale, 
about  three  miles  in  a  direct  line  E.S.E.  from  Buxton.  I  estimate 
the  depth  of  the  valley  at  about  100  feet,  and  its  width  at  from  100 
to  200  yards.  At  a  distance  of  about  a  mile  from  the  Bakewell  road 
there  is  a  cavern,  which  is  especially  conspicuous  on  the  east  side. 
Its  entrance  is  about  6  feet  high,  20  feet  broad,  and  40  feet  above  the 
bottom  of  the  valley.  It  extends  nearly  horizontally  for  about  30 
yards,  and  then  descends  to  a  lower  level,  where  I  did  not  further 
examine  it.  On  looking  from  the  entrance  to  the  opposite  side  of 
the  dale  I  was  surprised  to  see  what  appears  to  be  a  continuation  of 
the  same  cavern.  The  entrance  on  that  side  is  at  about  80  feet  above 
the  valley,  and  is  so  much  blocked  up  with  detritus  that  one  can 
only  examine  it  for  a  space  of  10  yards.  Taking,  however,  all  the 
fJEU^ts  into  consideration,  it  appears  to  me  that  at  a  very  remote 
period  a  subterranean  stream  flowed  continuously  along  these  two 
caverns,  from  west  to  east.  There  is  abundance  of  suitable  gather 
groimd  on  the  west  side  which  even  now  has  no  well-marked  surface 
drainage,  and  from  which  much  of  the  water  probably  escapes  by  a 
subterranean  course,  ending  in  the  large  spring  in  the  main  valley, 
by  the  road-side  below  Kingstemdale.  Of  course  the  continuous 
passage  of  a  stream  through  the  two  portions  of  the  cavern  could 
not  possibly  occur  in  the  present  state  of  Deep  Dale — the  water 
would  have  to  run  down  one  side  of  the  valley,  and  up  a  steep  in- 
cline on  the  other,  and,  therefore,  I  argue  that  at  the  time  when  the 
cavern  was  the  bed  of  a  subterranean  stream.  Deep  Dale  was  only 
excavated  to  a  slight  extent  In  the  process  of  time,  however,  its 
depth  was  so  increased  that  the  cavern  was  cut  in  two ;  and  a 

1  Bead  Jane  5th,  1867.    Published  in  the  Quart.  Joum.  Geol.  Soc.,  London,  1868, 
Vol.  ixiv.,  p.  34. 
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similar  increase  in  the  depth  of  the  main  valley  of  the  Wye  so 
altered  the  general  drainage  of  the  district,  that  water  almost  or 
entirely  ceased  to  flow  along  the  old  channeL  The  point  of  chief 
interest  is,  therefore,  this — that  the  facts  lead  us  to  believe  that  by 
£Bur  the  greater  part  of  such  a  valley  as  Deep  Dale  has  been  excavated 
since  the  surrounding  country  was  dry  land,  probably  chiefly  by 
means  of  the  same  slow  process  of  erosion  as  is  now  taking  place, 
though  the  distribution  of  gravel  brought  from  a  distance  indicates 
that  this  part  of  England  has  been  again  below  the  level  of  the 
at  a  comparatively  recent  period. 


rV. — ^Additional  Notes  on  the  Qbowth  or  Soil. 
By  6.  H.  EiNAH^N,  M.B.LA^  etc. 

Fthe  former  notes*  "On  the  growth  of  soil,"  I  omitted  to  speak  of 
the  labours  of  the  ant« — these  workers,  although  such  pigmys  in 
this  country,  and,  therefore,  compared  with  the  earth-worms,  less  capa- 
ble, individually,  of  work,  are  so  numerous  and  energetic,  that  in  the 
special  places  to  which  they  resort,  their  yearly  work  is  much  more 
conspicuous  than  the  annual  worm- work ;  but  the  animals  operate  in 
different  places,  for  while  the  earth-worm  luxuriates  in  rich  highly- 
cultivated  land,  the  hill -building-ant  loves  a  dry,  sandy  or  peaty  soil. 
In  the  spring  the  ants  may  be  observed  beginning  their  work,  and 
from  that  time  they  carry  on  their  operations  all  through  the  sum- 
mer, to  the  lato  autumn,  or  early  winter.  On  a  moor  they  raise  hil- 
locks scattered  promiscuously  about  over  the  ground,  getting  closer 
and  closer  together  as  the  colonies  increase.  But  where  the  ants  are 
most  useful  is  in  places  where  crags  and  large  stones  are  mixed  up 
with  patches  of  sandy  peat.  In  such  a  locality  they  will  always 
build  on  a  rock,  the  foundation  of  their  habitation  being  at  its  junc- 
tion with  the  soil.  These  ants  seldom  raise  their  structures  as  high 
as  the  moorland  ants,  but  they  make  up  in  extent  for  absence  in 
height,  and  by  this  means  the  rocks  are  gi*adually  covered  with  soil 
and  vegetation ;  for,  on  account  of  the  season  of  the  year  at  which 
they  build,  the  growth  of  the  plants  keeps  pace  with  the  formation 
of  the  ant- soil,  and  protects  it  in  a  great  measure  from  "  Meteoric 
abrasion."'  During  the  winter,  however,  the  shape  of  the  ant-hills  is 
somewhat  modified,  but  tlie  matted  roots  of  the  plants  preserve  the 
major  part  of  the  soil  which  will  thus  remain,  forming  an  envelope 
for  the  rock. 

As  the  annual  work  of  one  colony  is  rarely  less  than  two  square 
feet  in  superficial  area,  and  sometimes  exceeds  a  square  yard,  the 
yearly  work  done  by  a  number  of  colonies  must  be  very  consider- 
able.    The  ants  that  build  in  the  sandy  moors  seem  to  frequent 

*  Gbological  Mao.,  June,  1869,  pa^c  260. 

'  When  I  proposed  chemico-Jtuvial  denudation  as  a  better  name  than  the  rague 
term  iub-aeruU  dentidation^  I  had  quite  forgotten  that  Mr.  Scrope  some  time  since, 
called  the  same  action  Meteoric  abrasion. — [Geolopy  and  Extinct  Volcanoes  of  Central 
Francs."]  Tl^is  name  is  evidently  so  much  superior  to  any  since  proposed,  ^t  I  am 
tttrpiisA  it  hafl  not  been  universally  adopted. 
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ihe  same  spot  year  after  year,  and  some  of  the  hillocks  after 
a  namber  of  years  are  of  a  considerable  height,  some  that  were 
xneasared  in  the  county  Cork  being  four  feet  high  and  nearly  a  yard 
in  diameter  at  the  base.  But  the  ants  that  build  on  rocks  in  general 
appear  yearly  to  occupy  new  places,  but,  perhaps,  not  always,  as  it 
has  been  remarked  in  a  few  instances  that  the  new  work  was  carried 
on  in  a  place  where  other  works  had  been  in  progress  the  previous 
year ;  but  whether  it  was  the  same  colony  that  worked  the  two  suo- 
oessive  years  I  am  unable  to  say.  The  rock-coTering  ants  are  un- 
doubtedly the  more  useful  animal,  but  the  others  have  also  a  ser- 
Tioeable  place  in  nature,  as  they  change  a  cold  unprofitable  peat  into 
a  good  vegetable  soiL 

A  fact  in  favour  of  vegetable  decay  as  a  soil-producer,  and  appa- 
rently against  worm-work,  which  was  not  alluded  to  in  my  previous 
paper,  may  now  be  mentioned.  The  greatest  enemy  a  gmlener  can 
nave  to  his  grass-plots  is  the  earth-worm,  for,  if  allowed  to  live  in 
them^  their  appearance  will  be  spoiled.  To  prevent  worms  frequent- 
ing  the  place,  previous  to  sowing  the  grass-seed  or  sodding  the  plots, 
the  gardener  will  place  a  layer  of  charcoal  under  the  surface  soil  or 
the  sods,  according  to  whichever  plan  he  is  following.  The  char- 
coal, although  it  is  a  great  preventive,  will  not  quite  eradicate  the 
worms,  therefore  ailer  each  cutting  of  the  grass  all  worm-holes 
must  be  carefully  searched  out,  and  a  weak  infusion  of  mustard  and 
water,  or  a  decoction  of  Tussilago  farfara  ("Coltsfoot")  poured 
down  each,  which  drives  the  worms  to  the  surface,  when  they  can 
be  picked  off,  and  thus  eventually  they  are  all  eradicated.  After 
the  worms  are  all  destroyed,  if  they  were  the  only  soil-producers, 
the  surface  should  not  increase ;  yet  that  it  does  is  evident  from  the 
growth  up  the  pedestal  of  flower  vases,  and  on  the  edges  of  the 
walks  and  flower  beds.  It  must  be  admitted,  however,  that  the 
increase  is  very  small,  the  vegetable  decay  being  at  a  minimum,  by 
reason  of  the  constant,  artificial,  removal  of  the  grass-crop. 

A  remarkable  instance  of  the  growth  of  soil  was  observed  in  the 
MoycuUen  hills,  the  south-east  group  of  mountains  in  Yar-Connaught, 
Ck).  Galway,  Ireland ;  at  a  lake  called  Slieveaneena  Lough.  This 
lake  lies  on  the  north  and  south  water-shed  between  the  river-basins 
of  the  Conib  and  Boliska  [anglice,  The  Black  water],  and  has  two 
outlets,  one  leading  respectively  into  each  of  the  rivers  just  men- 
tioned.* Formerly  this  lake,  during  low  water,  only  flowed  into  the 
Corrib  river-basin,  the  eastern  margin  being  naturally  lower  than 
the  western.  The  former,  however,  was  composed  of  drift,  while 
the  latter  was  a  bare  granite  rock  ;  therefore  on  account  of  the  small 
quantity  of  water  flowing  from  the  lake  during  the  dry  months  of 
the  year,  and  the  moist  nature  of  the  climate,  bog  grew  on  the  drift, 
while  it  could  not  on  the  granite,  and  eventually  the  eastern  bank 
out-topped  the  western,  so  that  now  during  low  water  there  is  a 
westward  stream,  and  only  during  the  winter  months  can  the  water 
flow   east  as   well  as  west.'    Lough  Slieveaneena  occupies  about 

^  Memoirs  Geo!.  Survey  of  Ireland,  Explnnation  of  sheet  106,  p,  6. 

*  At  the  present  time  there  is  an  artificial  drain  cut  lo'Wttda  XVi^  «ui^  ^^m^^Ok^Sgo^SiBA 
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twelve  acres,  has  a  small  water  table  on  the  north  and  sontli,  and 
lies  in  a  rook  basin,  that  bears  east  and  west  The  eastern  margin  of 
this  rock-basin,  previous  to  the  drift  being  deposited  on  it,  was  rnnoh 
lower  than  the  western,  and  even  afterward  all  the  water  would 
have  flowed  to  the  Gorrib,  had  not  the  growth  of  the  soil  formed  a 
barrier. 

Mr.  John  Edward  Lee,  F.S.A.,  F.Q.S.,  the  translator  of  Dr. 
Keller's  ''  Lake  Dwellings  of  Switzerland,"  in  a  note  on  the  deptih 
of  soil  covering  the  ''  Mainland  Settlement  of  Ebersberg,"  reoords 
a  remarkable  growth  of  soil  at  Caerleon,  Sooth  Wales.  Mr.  Lee 
thus  writes :  "  In  a  field  which  forms  the  south-west  portion  of  thtf 
ancient  city  of  Isca  Silurum,  I  have  frequently  excavated  for  the 
sake  of  arohaBology,  and  in  one  instance,  when  the  summer  was 
dry,  the  grass  showed  where  walls  were  probably  to  be  found,  indi- 
cating the  ancient  Eoman  houses  forming  the  comer  of  the  inhabited 
portion,  an  open  space  of  the  street  being  between  them  and  the 
city  walls.  It  was,  however,  very  singular  that  these  indicatioD8» 
though  correct,  were  not  verified  till  the  ground  had  been  excavated 
to  a  depth  of  five  or  six  feet ;  and  before  the  actual  base  of  the  wall 
and  the  floor  of  the  street  were  reached,  a  tall  labourer  was  entirely 
hidden  from  view.  The  first  foot  or  two  may  be  accounted  for  by 
the  rubbish  when  the  place  was  destroyed,  but  as  no  soil  is  likely 
here  to  have  been  brought  down  by  floods,  we  are  almost  obliged  to 
attribute  the  remaining  four  or  five  feet  to  the  annual  addition  of 
vegetable  mould.  The  excavation  above  referred  to,  is  not  the  only 
fact  which  indicates  a  great  accumulation  of  soil ;  a  handsome 
tesselated  pavement  lately  discovered  in  the  churchyard  was  four  or 
five  feet  below  the  present  surface,  eta,  etc."  *  This  is  a  startling 
fact  in  favour  of  the  growth  of  soil,  by  vegetable  decay ;  and  Mr.  Lee 
further  states,  in  a  subsequent  communication  on  the  subject :  *'  The 
old  town  of  Isca  is  on  a  tongue  of  land  slightly  above  the  flats  on 
the  rivers'  banks  (the  Usk  and  the  Avon  Llwydd),  and  from  the 
situation  there  is  no  chance  whatever  of  any  earth  being  brought 
down  from  the  hills  to  the  place  I  mentioned."  Although  ap- 
parently 60  large  in  the  aggregate,  yet,  when  the  yearly  amount  is 
calculated,  it  seems  not  so  large.  It  must  be  about  1700  years  since 
the  Eomans  occupied  the  site,  and  if  two  feet  are  allowed  for  the 
depth  of  the  debris  of  the  building,  there  will  be  four  feet  to  be 
formed  by  the  growth  of  the  soil :  this  is  equal  to  2*82  inches  in  a 
century,  or  '028  inch  annual  growth ;  scarcely  e<|nal  to  the  thick- 
ness of  five  sheets  of  foolscap  paper, — or,  another  way  to  explain  ity 
one  inch  growth  in  every  34*6  years.  Furthermore,  all  may  not  be 
due  to  the  vegetable  decay;  for,  as  the  field  is  near  Caerleon,  it  is 

bog.  When  the  lake  was  first  visited  in  the  earlj  summer  this  drain  had  just  been 
opened,  Bbout  five  feet  deep,  to  make  up  the  fences,  and  although  it  did  nut  reach  to 
the  bottom  of  the  peat,  yet  it  was  lower  than  the  western  embouchure,  and  carried  oS 
all  the  summer  water.  At  a  subsequent  visit,  nearly  two  years  afterwards,  the 
eastern  cut  was  choked  up  by  aquatic  plants,  among  and  behind  which  a  peaty  sedi* 
ment  had  been  deposited,  and  thereby  formed  a  dam,  which  drove  the  summer  water 
to  flow  westward,  to  the  Boliska. 
'  Keller'i  Lake  Dweliiogs,  p.  567  /ootnoit. 
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probable  that  it  has  often  been  « top  drefised,"  a  process  which  would 
quickly  add  to  the  depth  of  the  soil.  It  should,  however,  be  men* 
tioned,  that  some  years  sinoe,  a  field,  in  the  north  part  of  the  oounly 
Tipperary,  was  broken  up,  that  had  a  soil  fourteen  inches  deep,  and 
this  field  a  man,  seventy  years  old,  knew  to  be  exactly  110  years 
in  grass.  As  the  average  depth  of  soil,  in  this  part  of  that  county,  is 
from  ten  to  twelve  inches  in  depth,  it  would  leave  about  2*5  inches 
of  soil  to  grow  in  the  century,  which  is  very  similar  to  the  results 
found  near  Caerleon. 


Y. — ^NoTS  ON  THE  CaUSK  AND  NaTUBE  OF  THE  EnLABOEMENT  ON 

SOME  Cbinoidal  Columks. 
By  John  Bofb,  F.6.S. 

AMONG  a  great  number  of  specimens  of  Ortnoidea  from  the  Moun- 
tain Limestone  collected  by  me  during  several  years  past, 
tliere  are  many  peurts  of  columns  which  shew  an  enlargement  of  the 
diameter  or  bulging  similar  to  that  described  by  Miller  as  repre- 
senting ''  the  remedial  effect  of  calcareous  secretion  in  repairing  an 
injuiy  of  the  joints  of  the  stem,"  and  some  few  portions  have 
occuired  having  the  appearance  of  a  small  column  rising  from  the 
centre  of  a  larger  one  as  shewn  in  Woodcut  fig.  1. 

These  last,  for  some  time,  were  a  puzzle  not  only  to  myself  but  to 
several  friends  better  able  to  give  an  opinion  on  the  subject  The 
small  column  a  seems  to  be  growing  from  the  centre  of  the  larger  one 
without  any  appearance  of  a  head  or  of  side  arms,  and  without  any 
apparent  cause;  but  further  examination  of  a  large  number  of 
specimens,  an  accidental  fracture  of  one  of  them,  and  the  subsequent 
dissection  of  others,  suggest  an  elucidation  of  this  difficulty,  and  of 
the  cause  and  nature  of  these  enlargements  generally,  and  at  the  same 
time  give  a  clue  to  the  process  of  the  growth  of  these  Zoophytes. 

The  column  of  a  Crinoid  appears  to  have  been  not  unfrequently 
used  as  a  place  of  attachment  for  Corals,  Bryozoa,  or  Serpulse. 
Phillips  {GeoL  of  YorJca.,  vol.  ii,  pi.  1,  fig.  61)  figures  the  Calamopora 
parasitica  on  a  stem,  and  MM.  Edwards  and  Haime  (Monographt 
Pai.  Soc.)  giving  it  M'Coy's  designation  Favosites,  also  figure  and 
describe  it  as  usually  adhering  to  the  stem  of  an  Encrinite.  Another 
Coral,  with  which  this  note  is  more  particularly  connected,  is  de- 
scribed by  McCoy  as  Janta  crassa,  and  subsequently  as  Gladochonus 
erassusy  and  he  states  that  **  the  mode  of  attachment  of  the  young  is 
most  usually  by  the  early  branches  growing  in  a  circle  round  a 
Crinoidal  stem."  It  is  over  and  around  the  coral  thus  attached  to 
the  Crinoidal  column  that  the  enlargement  above  alluded  to  is  very 
frequently  formed.  The  coral  having  fixed  itself  to  and  surrounded 
the  column  prevents  its  further  natural  growth  laterally;  but  the 
Boophyte  when  enlarging  its  column,  which  it  evidently  effected  by 
secreting  and  depositing  fresh  shelly  matter  on  the  outside,  encloses 
the  body  or  cup  of  the  coral  with  the  column,  and  by  so  much 
increases  the  size.     Certainly  in  most  oases,  and  ]^robiib\^  Vn  ^^  '^^ 
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divuioiu  of  the  osdoola  of  the  column  are  oomed  nond  the  intruder, 
Bnd  shew  on  the  outside  as  at  h,jig.  1, 
The  specimen  Z^.  1  is  evidently  a  seoti(m  of  one  of  these  enlaige- 


menta  broken  across,  from  which  the   coral   has  been    remoTed, 

Erobably  at  the  time  of  fracture.  In  my  collection  there  is  nearij 
alf  the  circle  of  a  Jania  which  has  thus  been  removed  from  i 
column  to  which  it  does  not  shew  any  appearance  of  having  bem 
attached  further  than  by  close  contact.  Fig.  1  e.e.  indicate  moulda 
left  in  the  enlarged  column  from  the  coral  having  been  removed. 

Fig,  2  is  a  small  iragment  of  a  column  with  the  Jania  surroimding 
it,  but  not  enclosed  with  shelly  matter.  Specimens  in  this  state  aro 
very  rare,  and  probably  may  be  accounted  for  by  the  death  of  the 
Orinoid  occurring  before  the  enlargement  of  the  column  was  made. 
a.a.  shew  the  calices  of  the  coital. 

Fig.  3  is  from  a  section  cut  across  an  enlargement  of  the  column 
where  the  coral  is  surrounded  by  the  Crinoidal  matter.  It  may  be 
here  seen,  as  above  stated,  Ihat  the  coral  has  attached  itaelf  to  the 
column,  and  by  gemmation  eventually  surrounded  it;  after  ivbidi 
the  Zoophyte,  whilst  increasing  the  siise  of  its  column,  has  enclosed 
the  coral  by  a  sort  of  exogenous  secretion  of  shelly  matter,  as  indi- 
cated in  the  section  at  h.h. ;  a.a.  being  the  calices  of  the  coral  which 
apparently  were  left  open  whilst  the  coral  lived,  but  in  some  speci- 
mens they  are  entirely  closed  in.  This  specimen  also  illustrates 
what  is  above  stated  in  respect  to  fig.  1,  for  it  will  at  once  be 
observed,  that  if  the  coral  is  removed  tliere  would  remain  the  small 
central  column  in  the  middle  of  the  larger  one,  as  in  that  figure. 

To  satisfy  myself  that  this 
process  of  growth  is  common 
to  other  Crinoidea  and  in  other 
geological  formations,  I  have 
had  a  similar  enlargement  in 
the  column  of  an  Apiocrinite, 
from  the  Bradford  day,  cut 
both  vertically  and  transver- 
sely, and  find  that  here  also 
the  enlargement  is  due  to  the 
envelopment  of  some  foreign 
substance  attached  to  £e 
oolumn,  by  a  deposition  of  fresh  shelly  matter  over  and  aiound  it. 
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In  the  specimen  fig.  d,  one  of  the  Corallites  is  well  pieserved, 
and  shews  a  stmctuie  whioh  folly  justifies  the  doubt  of  MIL 
Edwards  and  Haime  as  to  the  affinities  of  this  Coral  {BriU  FosmX 
Corals f  p.  164).  Fig.  4  is  a  magnified  section  of  one  of  the  calioes, 
said  fig.  4a.  is  a  more  highly  magnified  view  of  part  of  the  same.  It 
appears  to  be  a  tabulate  coral,  and,  so  far  as  I  know,  not  yet  fully 
described.  I  am  indebted  to  Mr.  Henry  Woodward  for  calling 
my  attention  to  the  structure  of  the  coral,  as  I  should  probably 
have  overlooked  its  peculiarity,  not  being  myself  so  famiUar  with 
this  fiEunily  as  with  the  Crinoideci, 


YI.— Notes  on  the  Gxolooy  of  Ludlow. 

By  BOBSBT  LlGHTBODT,   F.G.S. 

I  HAVE  long  thought  that  the  vallies  of  the  Onny  and  the  Teme,  both 
above  and  below  Ludlow,  had  once  formed  an  estuary,  and  that 
the  promontory  on  which  the  town  stands  had  been  thrown  up  by 
some  convulsion  blocking  up  the  valley,  and  turning  the  part  above 
the  town  into  a  lake,  which  (by  faults  or  otherwise)  eventuaUy 
caused  an  opening  for  the  Teme  between  the  Castle  and  Whitdiflfe. 

Lately,  in  making  a  drain  on  the  N.E.  side  of  Castle-street,  a 
quantity  of  rather  coarse,  and  very  well  rounded  gravel  was  ex- 
posed in  situ,  and  below  it  was  a  bed  of  fine  brown  argillaceous  sand. 
The  pebbles  were  Silurian,  chiefly  Lower  Ludlow.  One  which 
looks  like  Wenlock,  contained  Stromatopora  concentrica ;  another 
mass  was  composed  entirely  of  Bhynchanella  navicula,  from  the  band 
at  the  top  of  the  Aymestry  Limestone. 

This  appears  to  confirm  most  appositely  my  original  opinion,  as 
the  gravel  is  very  similar  to  that  found  in  the  bed  of  the  valley, 
both  above  and  below  the  town,  and  appears  to  have  been  elevated 
with  the  site  of  the  town.  It  could  hardly  have  been  deposited  since 
the  elevation.  The  line  of  fault,  which  appears  to  have  accompanied 
the  upthrow,  runs  east  and  west  (about  100  yards  north  of  this 
gravel),  and  I  believe  is  crossed  by  another  fault,  running  between 
the  Castle  and  Whitcliflfe,  and  giving  passage  to  the  Teme. 

About  half  a  mile  east,  at  the  Gravel  Hill,  and  at  40  feet  higher, 
there  is  a  fine  bed  of  gravel,  but  of  a  very  different  kind,  consisting 
principally  of  the  debris  of  the  Old  Red,  chiefly  Cornstone,  and 
which  makes  binding  and  solid-surfaced  gravel  walks,  in  consequence 
of  the  clay  mixed  with  it,  whereas  the  lower  level  gravel,  as  well  as 
the  small  outlier,  which  I  first  mentioned,  is  perfectly  loose,  and 
consists  principally  of  Silurian  and  Cambrian  pebbles,  washed  down 
from  the  upper  Onny  valley  and  mixed  with  sand,  which  sometimes 
occurs  in  thin  beds. 

In  the  first  instance,  when  was  this  Upper  Gravel  deposited  f  It 
must  have  been  formed  at  the  time  of  the  denudation  of  the  thick 
series  of  Old  Red  Beds,  that  once  filled  up  the  interval  between  the 
Titterstone,  and  Brown  Glee  Hills ;  the  Clee  Hills  themselves  being 
preserved  by  tlie  capping  of  Basalt  spread  over  them. 
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Secondly,  at  what  level?  Was  it  originally  washed  into  the 
bottom  of  the  valley,  and  then  elevated  to  its  present  position  (as  I 
have  assumed  the  deposit  of  gravel  in  the  town  was),  or  was  it 
formed  at  some  very  remote  period,  when  its  site  was  part  of  the 
lowest  ground  in  its  neighbourhood,  and  received  the  debris  of  the 
Comstone  beds  above  it?  Or  is  it  not  probable  that  both  these 
causes  influenced  its  position  ?  Its  site  being  on  the  platform  thife 
extends  Eastward  from  Ludlow,  towards  the  Titterstone  Hills,  seems 
to  favour  the  elevatory  theory. 

However,  a  very  long  period  must  have  elapsed  since  the  deposit 
of  this  gravel,  as  not  only  is  the  valley  cut  down  to  the  depUi  of 
probably  100  feet,  but  is  covered  by  a  thick  bed  of  rounded  gravel 
composed  almost  entirely,  as  before  mentioned,  of  the  debris  of  the 
Cambrian  and  Silurian  rocks.  There  appears  to  be  no  trace  left  of 
the  Comstone  gravel,  which  seems  all  swept  away,  except  the  one 
outlier  noticed  here.  I  do  not  know  of  any  other  gravel  of  ths 
same  Comstone  quality  in  this  neighbourhood.  The  thick  bed  of 
Silurian  and  Cambrian  gravel  is  found  South  of  Ludlow,  on  both 
banks  of  the  Teme,  and  is  excavated  largely  for  ballast ;  Mammoth 
teeth  have  been  found  in  it  both  at  Wooferton  S.,  and  at  Middleton, 
N.E.  of  Ludlow. 

There  would  appear  to  have  been  at  least  three  periods  of 
elevation — ^First,  when  volcanic  action  heaved  up  the  two  Clee  Hills, 
elevating  at  the  same  time  the  whole  Old  Red  and  Carboniferous 
strata,  and  no  doubt  cracking  and  faulting  them  in  various  directions. 
Thus  the  action  of  the  sea  and  rain  was  enabled  to  wear  down  all 
the  beds,  except  where  they  were  protected  by  the  sheets  of  Basalt 
covering  the  summits  of  the  Clee  Hills. 

There  was  probably  another  series  of  gradual  upheavals,  on  one 
or  both  sides  of  the  Teme  valley,  which  enabled  the  river  to  cut 
down  its  bed  much  deeper  relatively  to  the  high  level  gravel,  and 
which  was  consequently  left  nearly  100  feet  above  the  present  level 
of  the  valley. 

At  that  time  probably,  what  is  now  the  course  of  the  Teme  and 
its  affluents,  was  a  strait  or  estuary  open  to  the  sea  (just  as  the  vale 
of  the  Severn  is  supposed  to  have  been),  but  it  is  now  occupied  by  a 
thick  bed  of  gravel  composed  of  the  debris  of  the  rocks  of  the 
Longniynd  Stiperstones,  and  other  hills  of  Cambrian  and  Silurian 
age.  This  gravel  is  loose,  and  interciilated  with  thin  beds  of  red 
sand,  which  increase  in  thickness  near  Church  Stretton  (as  seen  in  a 
ballast  pit  near  the  Railway),  as  if  they  had  originated  from  a  wash 
of  tlie  Permian  beds  near  Shrewsbury,  through  the  narrow  strait  at 
Stretton. 

The  third  upthrow  has,  I  conceive,  given  rise  to  the  ridge  on 
which  the  town  and  castle  of  Ludlow  stand,  carrying  up  with  it  a 
portion  of  the  gravel  that  once  covered  the  bottom  of  tho  valley, 
and  damming  the  water  above  it,  until  the  river  eventually  found  its 
way  through  the  cracks  jiroduced  by  the  upheaval,  and  thus  formed 
its  present  course. 

In  favour  of  this  view,  there  is  an  undoubted  fault  running  across 
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the  top  of  Oozre-rtreet  eastwaids,  under  the  north  aide  of  theOiiirdi- 
yaid  and  Oastle,  and  thenoe  atnight  up  towaida  the  gorge  of  theTeme 
tttDownton  0a8ile,leaTing  adepreaaed  angle  of  Old  Bed  on  the  north, 
as  far  aa  Downton  Bridge,  and  heading  up  the  Ludlow  beda  on  the 
aonth.  Thia  &iilt  ia  not  laid  down  in  the  Surrey  Map ;  bat  in  the 
daya  when  thia  diatrict  waa  anrvejed  there  waa  leaa  attention  paid 
to  thia  aubjeot  than  at  preaent,  and  I  hope  (if  my  view  be  oor^ 
reot)  that  in  a  fdtore  edition  it  may  be  inaerted.  Thia  main  fitnlt 
(whioh  is  aooompanied  by  aeveral  minor  onea — alao  not  laid  down — 
and  whioh  piolMU>ly  aided  in  direeting  the  courae  of  the  river)  rona 
in  a  line  radiating  from  the  Titteratone  and  alightly  diveiging 
fiEom  the  principal  fault  which  ia  laid  down  in  the  diatrict  map 
aa  running  through  Leinthall  Earla  and  Moor  Park,  to  the  Titter- 
atone  Hilla,  throwing  up  the  Ludlow  and  Aymeatry  beda  at  Tinker'a 
Hill  and  Caynham  Gamp,  in  the  midat  of  the  Old  Bed  to  the  aonth- 
eaat  of  ita  courae. 


VIL — NoTx  ON  A  Nsw  Trilophodont  Cbao  Mabtodov. 

By  E.  Rat  LAirxwnR,  B  Jk..  Qxon. 

THE  collection  of  Mr.  Baker,  at  Woodbridge,  containa  a  tooth 
from  the  Suffolk  Bone-bed,  indicating  a  Maitodon  of  the  aection 
Trilophodon.  The  tooth  appears  to  be  the  upper  penultimate  molar 
of  the  left  side.  Its  chief  peculiarities  are  its  great  breadth,  ap- 
proaching Jlf.  (Trilophodon)  tapiroides ;  the  shortness  of  the  ridges, 
the  cingulum  well  marked  in  parts ;  the  absence  of  a  posterior  and 
presence  of  an  anterior  talon.  It  apparently  belongs  to  Falconer's 
section,  "  CoUiculi  obtusi — valliculaique  transversae."  From  a  num- 
ber of  measurements  and  examinations  of  specimens  of  M.  angtutidens 
in  the  British  Museum,  of  M.  Borsoni  and  tapiroides  in  Paris  (whioh 
I  have  to  thank  M.  Lartet  for  verj'  kindly  showing  to  me),  and  HL 
Borsoni  at  Le  Puy  in  the  Haute  Loire,  I  consider  that  this  tooth 
comes  nearest  to  the  corresponding  tooth  of  the  huge  Pliocene 
Mastodon  Borsoni,  though  the  cingulum  and  talon  (very  variable 
parts  of  the  tooth)  are  unusually  marked  in  Mr.  Baker's  specimen. 

Not  the  least  interesting  part  of  the  specimen  under  notice  is  the 
presence  of  a  matrix  occupying  the  valleys  of  the  tooth,  undeniably 
identical  with  the  sandstone  nodules  which  I  have  described  aa  con- 
taining a  fauna  differing  from  that  of  the  Red  and  Coralline  Crags, 
and  approaching  the  Belgian  Diestien  beds,  containing  Pyrula,  Conus,^ 
a  small  species  of  Cassidaria  hitherto  mistaken  for  Nassa  conglohaia 
and  Isocardia  in  comparative  abundance.  This  Mastodon  tooth  is 
the  first  specimen  of  terrestrial  mammalian  remains  I  have  seen 
invested  with  the  sandstone  matrix.  It  furnishes  the  direct  evidence 
which  was  wanting  to  prove  that  the  terrestrial  fauna  of  the  Suffolk 
Bone-bed,  like  the  Cetacea  and  sharks,  was  earlier  in  date  not  only 
than  the  Red  and  Coralline  Crags,  but  than  the  sandy  deposit 
which  embedded  it  and  the  breaking  up  of  wliich  furnished  the 

^  The  Conua  is  given  on  the  authority  of  Mr.  Scarles  Wood. 
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bones  and  sandstone  nodnles  of  the  Suffolk  Bone-bed — an  old 
Eooene  day  famishing  the  so-called  coprolites,  crabs,  eto. 

The  Bev.  J.  Qunn  speaks  of  the  '*  stone-hed**  at  Sutton  in  a  recent 
letter  to  this  Magazine.  It  is  better  to  keep  ''stone-bed"  for  the 
Norfolk  area,  and  to  speak  of  the  ''Suffolk  &one-bed/'  since  thdr 
identity  is  not  proved.  Mr.  Roper's  collection  is  no  doubt  interest- 
ing, but  Mr.  Prestwich's  discovery  of  Mammalian  remains  beneaHi 
the  Coralline  Crag  needs  no  confirmation.  In  1862  I  worked  in  the 
Suffolk  bone-bed  in  that  position,  and,  in  two  separate  papers,  in 
1865,  had  pointed  out  the  fact  of  its  occurrence  with  Mammaltan 
and  other  remains,  at  the  base  of  both  Crags,  three  years  previously 
to  Mr.  Prestwich's  recent  paper.  One  would  suppose  that  this 
relation  of  the  beds  in  question  should  be  now  an  accepted  fact,  and 
I  therefore  cannot  regard  it  as  "a  singular  coincidence"  that  Mr. 
Boper  obtained  Mammalia  from  Sutton. 

A  cast  of  the  Mastodon  tooth  noted  in  this  communication  has 
been  placed  by  me  in  the  British  Museum.  It  is  intended  to  figure 
and  describe  it  fully  elsewhere. 

Mr.  Baker's  fine  collection  also  contains  another  (making  three 
specimens  known)  premolar  of  the  upper  jaw  of  my  Hyc&na  antiqwi. 


ITOTICES      OIF      IMnED^OII&S- 
I. — ^Thb  Centenary  op  Wm.  Smith's  Bibth. 

W.  SMITH,  born  March  23,  1769.    Died  Aug.  28,  1S39. 

**  If  in  the  pride  of  our  present  strength  we  are  disposed  to  forget  oar  origin,  our 
yerj  speech  would  bewray  us ;  for  we  use  the  language  which  he  taught  us  in  tlie 
infancy  of  our  science." 

—Sedgwick,  on  presenting  the  Wollaston  Medal  to  W.  Smith. 

IN  March  last  (within  a  few  days  of  the  hundredth  anniversary  of 
Smith's  birth)  a  lecture  was  delivered  at  the  Boyal  Institution, 
Bath,  on  "  Wm.  Smith,  the  Father  of  English  Geology,  during  his 
residence  near  Bath,"  by  W.  Stephen  Mitchell,  LL.B.,  F.L.8., 
F.G.S.*  The  object  of  tlie  lecture  was  to  revive  the  memory  of 
William  Smith  in  Bath,'  and  to  call  out  all  local  reminiscences.  We 
especially  select  for  notice  the  sketch  of  the  growth  of  his  geological 
ideas. 

The  Lecturer  pointed  out  that  the  sources  of  information  were — 

1.  The  memoir  of  W.  Smith,  by  Prof.  Phillips,  his  nephew. 

2.  The  address  of  Sedgwick  in  announcing  the  award  of  the  Wol- 

laston medal. 

3.  Reminiscences  of  early  life  written  by  Smith  himself,  some  of 

which  are  printed  by  Fitton  in  Phil.  Mag.  1833,  p.  38,  etc. 

^  The  notice  of  the  Lecture  has  been  purposely  delajed  as  it  was  anticipated  that 
ftirthcr  local  information  mieht  have  been  added.  With  the  exception,  however,  of 
some  dates  obtained  by  Mr.  Mitchell  from  the  minute-book  of  the  Coal  Canal  Com- 
pany, this  hope  has  not  been  realised. 

3  Since  this  was  put  in  type,  we  hear  that  the  Committee  have  agreed  to  place  a 
tablet  on  the  walls  of  the  Institution  in  Bath,  to  commemorate  Smith's  connection 
with  that  city. 
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4  A  Taper  by  Farey  (SmiOi's  Boswell),  PhiL  Mag.,  Marob,  1818. 

6.  Obituary  Notice  in  Oeol.  JoamaL 

It  is  difficult  to  make  these  agree  in  the  matter  of  dates.  Mr. 
Mitchell  believes  the  reminiscences  printed  in  PhiL  Mag.  1833,  are 
most  trustworthy,  as  they  were  written  by  Smith  himself  in  1804. 
Although  Smith  was  present  when  Sedgwidc  gave  his  address,  and  the 
&cts  were  supplied  by  himself,  yet  this  was  in  1831,  and  his  memory 
in  1804,  it  is  thought,  was  more  likely  to  be  accurate.  Following  then 
his  own  (1804)  account  of  himself  it  appears  that  after  surveying 
and  noticing  the  different  kinds  of  ground  in  various  parts  of 
England  at  the  age  of  22,  he  settled  in  Somersetshire  in  1791,  at 
High  Littleton,  a  village  within  a  few  miles  of  Bath.  He  says : — 
"  The  discoveries  of  regvXariiy  in  the  strata chiefly  origi- 
nated in  surveys  of  estates  and  collieries  in  Somersetshire,  where  I 
found  at  High  Littleton  the  same  red  earth  sunk  through  for  coal." 

His  next  observation  was  on  the  dip  of  the  strata. 

"  My  observations  on  the  superposition  and  continuity  of  the 
strata  were  greatly  extended  in  1792 ;  and  in  the  following  year 
(1793),  by  taking  levels  for  the  proposed  Somersetshire  canal,  I 

proved  the  Bed  Marl,  Lias,  blue  marl,  and  Inferior  Oolite 

to  be  generally  inclined  to  the  east."  The  Somersetshire  Goal  Canal 
Bill  passed  April  8,  and  received  Boyal  assent  April  17,  1794.  In 
August,  1794,  Mr.  Palmer,  Mr.  Perkins,  and  "  Mr.  Smith,  the  sur- 
veyor" were  appointed  by  the  Canal  Committee  to  make  a  tour 
through  England,  which  extended  as  far  north  as  Newcastle.  This 
gave  Smith  an  opportunity  of  confirming  his  views.  The  party 
returned  to  Bath,  and  on  October  3,  1794,  gave  in  their  report 

The  next  quotation  from  William  Smith's  rominiscencos  is  of  im- 
portance,^ as  showing  how  Smith  has  recorded  his  next  step,  the 
identification  of  the  strata  from  thoir  organised  contents. — The 
Somersetshire  Coal  Canal  consists  of  a  main  line  and  a  branch  to 
Badstock,  but  with  this  branch  William  Smith  had  little  to  do. 
The  main  line  runs  from  near  High  Littleton  to  Dundas  aqueduct, 
where  it  joins  the  Rennet  and  Avon  Canal ;  the  entire  length  being 
little  over  ten  miles.  Tracing  its  course  from  High  Littleton  it 
passes  for  about  three  miles  over  New  Bed  marl,  then  turning  north- 
east, crosses  a  strip  of  Lias  for  about  three  quarters  of  a  mile,  and 
near  Withy  Ditch  it  first  enters  the  Sands,  known  as  Upper  Lias 
Sands  or  Inferior  Oolite  Sands.  It  then  meets  the  hills  of  Inferior 
Oolite  near  Dunkerton,  and  after  again  crossing  a  narrow  valley  of 
the  Sands,  it  continues  on  the  Inferior  Oolite  to  Combohay.  Here 
for  about  a  quarter  of  a  mile  it  lies  on  Fuller's  earth ;  then  from 
there  to  South  Stoke  is  again  on  Inferior  Oolite.  At  South  Stoke 
there  is  a  great  change  of  level  in  the  canal,  and  from  here  to  the 
end  of  its  course  it  is  on  the  bofore-named  Sands. 

"  For  six  years,"  writes  William  Smith,  "  I  was  resident  engineer 
on  the  Somersetshire  Coal  Canal,  which  put  my  notions  of  coal 
stratification  to  the  test  of  excavation ;  and  I  generally  pointed  out 

1  In  the  Bath  OJironicle  report  of  the  lecture  it  is  giyen  in  the  wron^  ^Iaai^^  «a^ 
thereby  loses  its  chief  interest. 
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to  oontraotoTS  and  others,  wbo  came  to  undertake  the  work,  ivhat 
the  various  parts  of  the  canal  would  he  dog  through.  But  the  great 
similarity  in  the  rocks  of  Oolite,  on  and  near  the  end  of  the  canal 
towards  Bath,  required  more  than  superficial  observation  to  deter- 
mine whether  those  hills  were  not  composed  of  one,  two,  or  even 
three  of  those  rocks,  as  by  the  distinctions  of  some  parts  seemed  to 
appear.  These  doubts  were  at  length  removed  by  more  partioolar 
attention  to  the  site  of  the  organised  fossils  which  I  had  long  col- 
lected. This  discovery  of  a  mode  of  identifying  the  strata  by  tfas 
organized  fossils  respectively  imbedded  therein,  the  sharpness  of 
those  in  their  primitive  sites,  contrasted  with  the  same  foisilfl 
rounded  and  water  worn  in  gravel,  led  to  the  most  important  dis- 
tinctions," p.  40.    PhU.  Mag.  1833. 

''The  superintendence  and  execution  of  the  canal  I  had  befon 
surveyed  confirmed  the  notions  previously  formed  of  the  strata ;  and 
the  canal  excavations,  and  the  new  quarries  opened,  produced  organ- 
ized fossils  for  the  identification  of  several  strata  which  could  not 
otherwise  have  been  distinguished"  (p.  42). 

This  seems  to  fix  on  the  valley  between  Dunkerton  and  Dundaa 
as  the  place  of  Smith's  discovery,  Now  as  to  its  date.  Sedgwick 
speaks  of  his  having  succeeded  as  early  as  1791  in  identifying  strata 
by  means  of  their  fossils.  In  the  minute  book  of  the  Canal  Com- 
mittee under  date  July,  1795,  is  an  order  to  Bennett  and  Smith  to 
stake  out  the  Dunkerton  portion  of  the  canal.  Advertisements  in 
the  "Bath  Chronicle"  of  the  period  state  that  the  committee  will  be 
ready  to  receive  contracts  after  June  2nd,  1795.  Smith  remained 
in  the  employ  of  the  company  till  June  5th,  1799.  Assuming  that 
the  excavations  in  the  Oolites  to  which  ho  alludes  were  made  early 
in  the  course  of  the  work,  his  discovery  cannot  well  be  put  earlier 
than  1796. 

In  1791  he  had  perhaps  noticed  a  difference  between  the  fossils  ci 
the  Lias  and  those  of  the  Coal  strata. 

Everybody  knows  that  it  was  in  June,  1799,  his  first  table  of  the 
order  of  British  strata  was  drawn  up.  There  were  four  works 
published  in  which  the  principles  of  "  strata  identified  "  were  made 
known  before  Smith  published  anything  himself,  as  shown  in  this 
table. 

His  Own  Pvbtjcations.  Publications  of  Othxbs. 

1799.  MS.  table  of  strata. 

1801.  Prospectuflofworknerer published. 

1S06. 

1811. 

1811. 

1813. 

1815.  Memoir  to  map. 

1816.  '' Strata  identified." 

1817.  Organized  foesiii. 

Mr.  Mitchell  traces  the  gradual  spread  of  Smith's  notions  and  the 
modification  of  them  held  in  more  recent  times,  but  this,  though  veiy 
well  in  a  popular  lecture  is  too  well  known  to  need  a  place  here. 
We  muBt  also,  for  want  of  space,  omit  the  interesting  notioe  of  the 
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employineiit  of  William  Smith  by  the  Bath  Town  Oouncil,  on  the 
fiuhiie  of  the  supply  in  the  hot  springs  in  1812.  As  early  as  1808, 
a  minute  relating  to  this  subject  may  be  seen  in  the  Corporation 
books. 

The  oonnection  of  Wm.  Smith  with  Bath  during  the  development 
of  his  geological  ideas  is  thus  summarized. 

The  examination  of  the  district  between  High  Littleton  and  Bath 
first  led  him  to  suppose  a  r^^ularity  in  the  succession  of  aU  the 
strata:  the  planning  of  the  Somersetshire  Coal  Canal  near  Bath 
was  the  cause  of  the  tour  through  England  which  enabled  him 
to  confirm  his  supposition:  the  difficulty  in  distinguishing  ''the 
Oolitic  rocks  on  and  near  the  end  of  the  canal  towards  Bath"  led 
him  to  "  the  dtseovenf  of  a  mode  of  identifying  the  strata  by  the 
oiwuiized  fossils  respectively  imbedded  therein." 

The  first  collection  of  fossils  stratigraphically  arranged  was  made 
by  him  at  Cottage  Crescent^  Bath. 

The  first  table  of  the  order  of  the  strata  was  drawn  up  by  him  at 
Pnlteney  Street,  Bath. 

The  first  geological  map  known  is  his  map  of  the  district  of  Bath. 

The  first  geological  map  of  England  was  coloured  by  him  while 
living  near  Bath. 

The  first  announcement  of  the  publication  of  a  geological  map  of 
England,  was  his  **  prospectus"  dated  from  Midford,  Bath. 

The  first  introduction  of  his  discovery  to  public  notice  was 
through  the  friends  he  made  in  Bath. 


II. — ^Ths  Metamorphism  of  Books. 
By  the  CHByALiB&  Crbbcbnzo  Montagna. 

[NouTelle  Throne  du  M^tamorphisme  des  Roches  fondle  but  les  ph^nom^nes  de 
foesilisation  des  Aniniaux  et  des  Phintes  de  toiis  les  Ages  O^ologiqucs.  3  Plates. 
Naples,  1869.    pp.127.    London :  TrObner  and  Co.] 

THE  term  Motamorphic  is  usually  applied  to  rocks  whose  original 
structure  has  been  obscured.  Contact  with  igneous  rocks  in  a 
molten  state  was  first  taught  by  Hutton,  and  has  been  generally 
accepted  as  the  principal  cause. 

But  there  are  many  foi'ces,  both  chemical  and  physical,  which 
tend  to  produce  change  in  rocks,  and  it  has  been  well  said  that  all 
rocks  are  in  a  metamorphic  condition,  since  all  have  suffered  some 
changes  subsequent  to  tiheir  formation,  and  changes  they  are  con- 
tinufJly  undergoing.  Professor  Montagna  takes  this  comprehensive 
view  of  the  subject,  and  regards  all  rocks  as  metamorphic. 

Allowing  the  means  and  causes  which  continually  modify  the 
crust  of  the  earth  to  have  been  always  the  same,  he  considers  the 
difference  in  rocks  of  similar  origin  to  result  in  general  from  a 
longer  series  of  metamorphic  actions.  From  Tertiary  strata  down- 
wards there  are  metamorphoses  more  or  less  profound;  and  the 
author  discusses  these  changes  from  the  evidence  furnished  by  the 
fossil  remains,  whether  of  plants  or  animals.  This  mode  of  treating 
the  subject  he  considers  more  positive  than  ii  tiii^  errA^^nc)^ 
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derived  solely  from  lithological  cliaracters,  as  the  recent  and  un- 
changed forms  of  life  may  very  readily  be  compared  with  the  fossil 
forms,  and  their  structure  and  composition  is  of  a  more  definite 
character. 

The  work  is  divided  into  seven  articles.  Some  of  the  principal 
theories  of  metamorphism  are  first  pointed  out  aud  discussed ;  the 
alteration  by  heat  of  gneiss  and  other  rocks  exclusively  termed 
metamorphic  is  objected  to.  When,  as  is  sometimes  the  case,  the 
stratification  is  apparent,  and  the  character  imiform,  of  beds  hun- 
dreds of  metres  in  thickness,  the  evidence  seems  to  the  author  at 
once  opposed  to  the  igneous  theory.  A  very  elevated  temperature 
would  in  places  have  destroyed  every  trace  of  stratification,  while 
the  change  would  be  gradual,  fading  away  ft-om  the  point  of  contact 
with  the  igneous  rock.  To  account  for  the  uniform  character  we 
should  have  to  suppose  that  the  mass  was  entirely  surrounded  by 
molten  material.  The  author  points  out  the  slight  facility  with 
which  the  majority  of  rocks  conduct  heat. 

Several  instances  are  quoted  whore  rocks,  undoubtedly  of  sedi- 
mentary origin,  have  originally  been  taken  for  igneous  and  eruptive 
rocks.  It  is  also  mentioned  that  volcanic  lavas  may,  by  atmospheric 
influence,  be  decomposed  into  clays,  and  undergo  the  same  trans- 
mutations as  the  aqueous  rocks. 

The  petrifaction  of  organic  remains  teaches  us  that  the  particlee 
composing  rocks  do  not  remain  inert ;  they  indicate  molecular  changes. 

Some  space  is  devoted  to  the  changes  that  are  evidenced  by  mol- 
lusca.  Many  instances  of  replacement,  both  entire  and  partial,  are 
noticed.  It  is  evident  in  general  that  this  substitution  must  have 
proceeded  atom  by  atom. 

In  many  instances  the  shell  has  been  more  or  less  removed  with- 
out being  replaced ;  but  the  author  remarks  that,  during  his  long 
researches,  he  has  in  no  instance  observed  the  shell  entirely  dissolved 
in  such  a  manner  as  to  allow  the  shock  to  be  heard  of  the  nucleus 
inside  the  cavity.  Thus  occasionally  new  matter  may  fill  these 
cavities,  and  so  replace  the  shell  in  its  general  form,  without  re- 
placing the  intimate  structure. 

The  most  metamorphosed  rocks  have  undergone  the  greatest  amount 
of  chemical  action,  or  a  repetition  of  metamorphic  actions.  In  the 
earlier  stages  the  changes  were  in  a  great  measure  confined  to  the 
organic  remains,  and  these  seem  to  liave  suffered  much,  so  that  in 
the  more  altered  rocks  they  are  greatly  changed,  or  even  destroyed. 

Crystallisation  appears  to  be  the  last  stage  of  metamorphism, — it 
often  destroys  the  organic  remains. 

Professor  Montagna,  however,  announces  his  discovery,  in  granite, 
of  vegetable  remains,  consisting  of  portions  of  Lepidodendron  iden- 
tical with  species  found  in  the  Coal-measures ;  also  of  Lepidodendron 
sexangulare  in  a  compact  serpentine,  and  in  certain  porphyries. 
Vegetable  remains  are  also  cited  as  occurring  in  syenite.  About 
seven-tenths  of  the  numerous  specimens  of  granite  and  granitic 
rocks  examined  by  him  prove  their  aqueous  and  stratified  origin,  by 
fielding  plant-remains,  which  are  more  evident  the  finer  the  grain 
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of  the  granite.  He  remarks  that  these  yegetable  remains  forbid  the 
idea  of  heat  being  the  agent  in  producing  the  metamoiphism  of  the 
rooks.  And  he  is  confirmed  in  tiie  opinion  expressed  in  his  "  G^e- 
lazione  della  Terra,"  that  granite  has  been  formed  solid  on  the  surfaoe 
of  the  globe. 

All  the  serpentines  he  has  observed  have  yielded  fossil  plants, 
as  Lepidodendran,  AsterophyUiteSy  Stigmariay  etc 

Serpentine  and  ophiolitic  rocks  of  schistose  or  massive  texture 
show  their  metamorphic  origin  in  another  way;  they  have  been 
detected  graduating  into  clay. 

The  author  has  condnded  that  metamoiphism  results  from  mole- 
cular changes.  "  The  chemical  changes  that  take  place  in  a  sedi- 
mentary rock,  and  also  the  formation  of  a  crystalline  structure, 
which  we  have  recognized  as  the  more  frequent  and  remarkable  the 
longer  the  metamorphic  action  has  continued,  are  themselves  only 
molecular  movements  produced  by  particular  combinations  and  de- 
oompositions  due  to  the  nature  of  the  elements." 

The  production  of  these  changes  he  concedes  to  electricity. 

''  There  is  nothing  but  electricity  which,  among  the  forces  known 
only  by  their  effects,  could  produce  all  the  phenomena  of  which  we 
have  spoken ;  we  know  no  metamorphic  phenomenon  which  it  could 
not  explain." 

The  oi-igin  of  lodes  may  also,  he  thinks,  be  explained  by  electro- 
dynamic  forces. 

Finally  he  remarks  on  the  constancy  and  long  duration  of  certain 
plants  being  opposed  to  the  metamorphic  views  of  Darwin,  and  con- 
cludes by  proposing  a  new  classification  of  the  older  rocks  in 
reference  to  the  amount  of  metamorphism  they  have  undergone. 

The  three  plates  illustrate  fossil  plants  from  several  rocks  generally 
supposed  to  be  eruptive  or  azoic. 


ErE^V^IE'TVS. 


I. — Thb  Production  of  the  Precious  Metals:  or,  Statistical 
Notices  of  the  Principal  Gold  and  Silver  Producing 
Begions  of  the  World,  Etc.  By  W.  P.  Blake,  Commis- 
sioner from  the  State  of  California  to  the  Paris  Exposition  of 
1867.  New  York :  Putnam  and  Son.  London :  Triibner  and 
Co.     1869. 

THIS  valuable  report,  prepared  by  Mr.  Blake  at  the  request  of  the 
United  States  Commission,  contains,  in  as  compact  a  form  as 
such  a  subject  admits  of,  descriptive  and  statistical  notices  of  the 
chief  gold  and  silver  producing  regions  of  the  world.  It  differs  from 
the  admirable  work  of  Mr.  Phillips,  published  in  1867,  in  treating 
less  of  the  methods  adopted  in  the  extraction  of  the  precious  metals 
from  their  ores  than  of  the  yield  and  extent  of  resource  of  each 
country  in  this  particular.  The  noble  metals  are  considered  in  suc- 
cession, and  they  are  discussed,  each  in  turn,  in  respect  to  the 
localities  producing  them,  the  statistics  of  their  yield  m  t£l^^\»  ca&r?!^ 
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being  given  down  to  the  end  of  the  year  1867.  Folly  aliye  to  the 
many  difficulties  attending  the  oollection  of  mining  atatiBticfl,  Mr. 
Blake  appears  to  have  observed  a  wholesome  caution  in  compilmg 
his  report,  and  the  results  which  he  lays  before  us  are  therefore  the 
more  acceptable.  From  a  work  so  crammed  with  facts  it  is  impos- 
sible to  do  more  than  give  an  example  or  two,  taken  almost  at 
random,  of  the  interesting  statistics  it  contains.  In  the  year  1867 
the  United  States,  with  its  Territories,  produced  71  millions  of 
dollars  of  gold  and  silver  bullion,  about  seven-ninths  of  this  be- 
ing of  the  former  and  two-ninths  of  the  latter  metal.  Califonua 
supplied  gold  only,  and  that  to  the  amount  of  25  million  dollars ; 
Nevada  on  the  other  hand  yielded  six  million  dollars  of  gold 
and  more  than  twice  that  amount  of  silver,  or  the  major  part  of 
all  the  silver  raised  in  the  country.  The  silver  produotion  of 
Nevada,  owing  to  the  falling  off  of  the  yield  of  the  Great  Gom- 
stock  vein,  is  diminishing;  but  this  loss  is  to  a  great  extent 
made  good  by  the  discovery  of  the  White  Pine  silver  beds,  where, 
by  the  way,  large  masses  of  chloride  of  silver  come  to  ^e  Bor- 
£sice,  and  are  hewn  out  with  axes.  These  new  finds,  Mr.  Bkke 
believes  will  swell  the  annual  production  of  silver  in  the  States 
beyond  what  it  has  been  hitherto.  The  total  gold  and  silver  bullion 
produced  in  the  States  during  twenty  years,  ending  in  1868,  he  esti- 
mated to  be  1,075,500,000  dollars  in  value. 

Passing  on  to  the  gold  regions  of  South  America,  Central  Amexioa, 
Australia  and  New  Zealand,  which  are  treated  of  in  one  chapter,  he 
finds  that  the  yield  of  gold  of  the  Brazilian  mines  culminated  in  the 
middle  of  the  18th  century.  The  native  gold  from  some  localities 
in  the  empire  is  noticeablo  for  containing  from  7  to  11  per  cent  of 
palladium.  The  production  of  gold  in  Victoria  is  likewise  declining, 
from  1,627,000  ounces  in  1863  to  1,392,000  ounces  in  1867.  This, 
however,  is  ascribed  to  the  withdrawal  of  a  number  of  the  miners 
to  other  pursuits.  In  New  Zealand  gold  was  first  discovered  in 
1842,  but  was  not  extensively  worked  till  1852,  and  the  supply  is 
now  decreasing.  The  total  yield  of  this  colony  up  to  December, 
1864,  is  taken  to  be  1,749,359  ounces,  and  is  valued  at  £6,771,730. 

The  next  chapter  discusses  the  gold  production  of  the  three  re- 
maining continents.  The  existence  of  gold  in  the  Ural  Mountains 
and  in  the  Altai  was  known  to  Herodotus,  but  the  precious  metal 
was  rediscovered  in  the  first  half  of  the  last  century  during  explora- 
tions made  by  Peter  the  Great,  from  which  time  to  1864  the  Russian 
gold  mines  have  yielded  500  million  dollars'  worth  of  metal.  In 
the  ancient  mines  on  the  southern  and  eastern  borders  of  the  Urals, 
wedges  and  hammers  of  copper  are  found,  **  and  heavy  wedges  made 
of  stone,  with  grooves  by  which  handles  appear  to  have  been 
attached."  Tusks  of  boars  appear  to  have  been  used  to  scrape  out  the 
gold,  and  leather  bags  have  been  discovered  in  some  of  the  old  gal- 
leries. Coming  nearer  home,  statistics  assume  a  more  modest  guisa 
The  gold  workers  of  the  Khine  in  the  year  1846  earned  a  frano  and  a 
half  a  day,  and  in  1853  the  golden  Khine  produced  but  4,446  franoe' 
worth  of  the  king  of  metals.     The  Yigra  and  Glogau  minea,  in 


Beviews — Dr.  Pagiz  ^^ChipB  and  Chapters  J*         863 


Merionethshire,  the  most  productive  in  Wales,  yielded  £20,000  worth 
of  gold  in  1862,  when  a  rich  pocket  of  disseminated  gold  was 
struck.  The  total  yield  of  the  North  Wales  district  up  to  April, 
1866,  has  been  12,800  ounces.  Mr.  Blake  concludes  this  chapter 
with  an  interesting  table  giving  the  relative  amounts  of  metal  raised 
in  the  chief  gold-producing  countries  of  the  globe  in  the  year  1867, 
which  shows  that  the  United  States  contributed  43  per  cent.,  Aus- 
tralia 24,  Russia  11,  New  Zealand  4*6,  Central  America  4*0,  Borneo 
and  East  India  3*8,  China  and  Japan  3*8,  and  so  forth. 

Entering  on  the  history  of  silver  mining,  Mr.  Blake  provides  us 
with  an  interesting  chapter  on  the  workings  in  the  State  of  Nevada. 
Here  we  read  of  the  Great  Comstock  Lode,  which,  though  discovered 
scarcely  ten  years  since,  had  already  at  the  end  of  1867  contributed 
80  millions  of  dollars  in  value  to  the  bullion  of  the  world,  that  is  to 
say,  28  millions  in  gold  and  53  in  silver.  Lists  of  the  several  claims, 
with  the  number  of  their  hoisting  and  pumping  engines  and  batteries, 
detailed  statements  of  the  cost  of  the  workings  from  year  to  year, 
in  fact,  a  host  of  statistics  highly  valuable  to  the  mining  engineer, 
are  tabulated.  Such  names  as  Segregated  Belcher,  Yankee  Blade, 
Fenian  Star,  and  Gouge-eye,  for  mines,  are  suggestive  of  the  mode 
of  life  and  manner  of  men  in  Nevada.  Colorado  will  soon  become 
celebrated,  as  well  for  silver  as  for  gold,  large  veins,  not  only  of 
argentiferous  galena,  but  of  true  silver  ores  such  as  sulphides,  anti- 
monides,  and  of  rich  chloride  having  been  struck.  The  chapter  on 
the  silver  regions  of  Mexico,  Central  and  South  America,  contains 
little  new  matter.  Of  the  European  mines  those  of  Norway  seem  to 
have  been  the  best  represented  at  Paris  ;  among  the  specimens  from 
Kongsberg  being  a  cube  of  silver  three  quarters  of  an  inch  in 
diameter,  with  small  and  perfect  octahedral  pl&nes. 

The  remainder  of  Mr.  Blake's  report  is  devoted  to  a  detailed  con- 
sideration of  the  aggregate  production,  consumption,  and  movement 
of  the  precious  metals,  and  of  the  unification  of  gold  and  silver 
coinage,  subjects  which  address  themselves  more  especially  to  the 
student  of  political  economy. 


n. — Chips  and  Chaptebs;  a  Book  tor  Amateur  and  Young 
Geologists.  By  D.  Page,  LL.D.,  etc.  8vo.  pp.  303.  Edin- 
burgh :  W.  Blackwood  and  Sons.     1869. 

DR.  PAGE  has  selected  from  his  unpublished  addresses  and  papers, 
two  dozen,  which  form  a  readable  and  entertaining  volume 
deserving  to  be  consulted  by  the  practical  geologist  as  well  as  by 
those  to  whom  the  author  in  his  title  page  specially  addresses  it. 
The  essays  are  on  very  different  subjects,  and  of  different  merits. 
Li  accordance  with  the  spirit  and  object  of  our  journal  we  neces- 
sarily give  the  first  place  to  those  recording  observations  and  dis- 
coveries made  in  the  field,  or  giving  the  history  of  any  portion  of 
our  science.  The  paper  on  Dura  Den  may  illustrate  both  of  these 
classes.     Without  the  wonderful  word-paintiiig;&  oi  ^>i^  ^Gl^^sl^ 
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and  the  captivating  style  of  the  "  Old  Bed  Sandstone/*  there  Ib  here 
a  clear  statement  of  the  present  state  of  our  knowledge  in  regard  to 
this  remarkable  store-house  of  Devonian  fishes.  Perhaps  the  most 
interesting  chapter  in  the  volume  is  that  on  Scottish  Geology,  otm- 
taining  a  narrative  of  the  progress  made  in  the  geological  exploration 
of  Scotland  by  the  Government  Surveyors,  and  by  individual  ento^ 
prise,  together  with  an  enumeration  of  the  problems  yet  requiring 
solution.  While  the  amount  of  work  done  is  great.  Dr.  Page  clearly 
shows  that  it  has  but  begun. 

Wo  greatly  regret  that  Dr.  Page  did  not  in  his  selection  confine 
himself  to  such  papers  as  those  to  which  we  have  alluded.  We  axe 
seldom  able  to  agree  with  the  author  in  his  theories  or  dreams.  In 
development  views  he  out-Darwins  Darwin.  The  illustrious  ex- 
pounder of  Variation  by  Natural  Selection  sought  to  explain  the 
origin  of  the  present  state  of  things — ^Dr.  Page  carries  his  develop- 
ment dreams  into  the  future,  and  is  not  afraid  to  tell  ns  of  the 
''  Whither"  of  man  and  of  his  associates,  all  the  necessarily  hi^ber 
progeny  of  the  present  order  of  beings  I  Still  less  do  we  sympathise 
with  his  Geologico-theological  papers.  If  Biology  is  not  Dr.  Page's 
forte,  still  less  so  is  Theology.  We  do  not  know  whether,  in  the 
encydopedian  scheme  of  Manuals  with  which  Dr.  Page  was  lately 
or  is  still  engaged,  he  had  in  contemplation  a  Manual  of  Theology. 
Our  author  would  certainly  produce  something  novel  in  this  direc- 
tion, but  if  he  should  treat  on  the  history  of  the  science,  we  would 
humbly  recommend  his  entering  on  some  preliminary  investigationB, 
as  we  doubt  whether  he  would  find  a  single  theologian  among  his 
countrymen  who  would  accept  of  the  statement  on  page  112  in  his 
Essay  on  Geology  and  Modem  Thoughts,  as  at  all  in  accordance  with 
his  creed. 

Dr.  Page  has  done  real  useful  work,  and  aided  so  largely  to  pro- 
mote a  taste  for  geological  pursuits — especially  among  the  young— 
that  we  do  not  like  to  find  a  single  leaf  of  his  book  taken  up  with 
vain  speculation,  in  promoting  which  too  many  writers  are  already 
engaged.  There  is  still  so  much  real  work  to  be  done  in  the  fair 
and  legitimate  field  of  geological  research  that  no  one  need  dream 
now-a-days. 

m. — Notes  on  thb  Later  Extinct  Floras  of  North  America, 
with  Descriptions  of  some  New  Species  of  Fossil  Plants  from  the 
Cretaceous  and  Tertiary  Strata.     By  J.  S.  Newberry.     1868. 

THE  author  brings  together  all  the  published  materials  regarding 
these  floras,  and  adds  a  large  amount  of  new  facta  and  de- 
scriptions of  many  new  species.  The  Cretaceous  flora  of  North 
America  had  so  modem  an  aspect  that,  notwithstanding  the  Ameri- 
can geologists  insisted  that  stratigraphically  it  was  of  Secondary 
age,  Heer  and  others  who  described  the  specimens  held  it  to  be 
Tertiary  from  the  character  of  the  fossils.  In  Europe  the  Secondary, 
Tertiary,  and  Becent  Floras  are  widely  separated  from  each  other. 
In  North  America,  however,  the  genera  now  living  form  a  larger 
proportion  of  these  extinct  floras  than  the  genera  which  have  dis- 
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appeared.  Among  existing  genera  found  in  Cretaoeons  deposits  may 
be  enumerated  Populus,  8aUx,  Quercus,  Magnolia,  and  Platanus, 
together  with  Diaspyros,  Arisidochia,  Sassafras,  Liriodendron,  Tax- 
odiumy  Cupressus,  etc.,  some  of  which  are  confined  as  living  plants 
to  the  American  Continent,  though  they  occur  in  the  Tertiary  beds 
of  Europe.  With  these  are  associated  a  few  which  have  disappeared 
entirely  from  North  America,  such  as  Cinnamomumf  Cissus,  Ficus, 
Arauearia  and  SaUsburia. 

Professor  Newberry  adds  very  greatly  to  our  knowledge  of  the 
flora  of  the  Tertiary  strata  in  Ajnerica.  In  addition  to  the  genera 
already  named  he  finds  many  other  forms  which  exhibit  a  much 
nearer  approach  to  the  vegetation  of  the  present  day.  These  consist 
of  such  genera  as  Comus,  Negundo,  Gary  a,  Sapindus,  ArcUia,  Ame- 
lanchier,  Planera,  Bhus,  Sequoia,  and  Thuja,  A  considerable  affinity 
may  be  observed  between  tiiese  genera  and  the  fossils  of  the  Miocene 
beds  of  Europe,  as  well  as  with  the  existing  flora  of  Japan  and 
China,  though  they  more  closely  resemble  the  living  v^etation  of 
North  America. 

It  is  not  a  little  remarkable  that  some  living  American  genera 
found  in  the  Cretaceous  rocks  have  not  yet  been  discovered  in  these 
Tertiary  beds.  This  may,  however,  arise  from  the  little  that  has 
yet  been  done  in  the  way  of  exploring  these  beds.  Professor  New- 
berry has  made  a  valuable  beginning.  We  would  venture  to  suggest 
the  great  importance  of  good  drawings  of  the  forms  named  and 
described.  This  is  especially  desirable  when  materials  so  unsatis- 
factory as  leaves  generally  are,  are  all  the  data  on  which  the  identi- 
fication of  genera  and  species  can  be  based. 


rV. — Transactions    op    the    Manchester    Geological    Society. 

Part  3.     Vol.  YIII.     Manchester.     8vo. 

FTIL  we  received  the  newspaper  report  of  a  recent  meeting  of 
this  Society,  we  were  at  a  loss  what  to  make  of  this  part  of  its 
Transactions.  It  seemed  to  us  that  by  some  mistake  the  sender  had 
put  an  old  number  in  the  cover  addressed  to  us.  With  no  indication 
of  the  period  of  publication  on  the  title  page  or  elsewhere,  and 
having  only  the  dates  when  the  papers  were  read,  "  1842-3,*'  the 
student  consulting  this  part  would  of  necessity  conclude  that  it  was 
published  in  1843.  As  personal  claims  to  a  particular  observation 
or  discovery  can  be  established  only  by  publication,  it  is  obvious 
that  such  a  proceeding  as  this  is  reprehensible.  We  would  further 
be  surprised  if  the  different  authors  of  the  papers  have  not  a  more 
serious  charge  against  the  Council  of  the  Society.  The  Secretary 
may  have  been  asleep  for  a  quarter  of  a  century,  but  geologists  have 
been  advancing,  and  none  more  so  than  the  authors  whoso  names  are 
prefixed  to  the  essays  here  published.  It  would  be  doing  a  great 
injustice  to  suppose  that,  with  all  this  progress  that  has  been  made 
in  our  knowledge  of  the  Glacial  Period,  Prof.  Harkness  stiU  adheres 
to  the  notions  contained  in  a  paper  read  in  January,  1843,  or  even 
that  he  considers  those  views  deserving  to  be  brought  undsx  \}si^ 
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attention  of  geologists  in  1869  in  tlie  words  which  he  used  more 
than  a  quarter  of  a  oentoiy  ago.  The  puhlioation  of  the  papers  must 
he  equally  ohjectionable  to  the  other  authors. 

Aooording  to  a  newspaper  report  to  which  we  have  alluded  this  is 
only  a  small  portion  of  Uie  strange  vagary  of  the  Secretary  or  the 
Council  of  the  Manchester  Society.  It  is  there  asserted  that  all 
tiiese  papers  had  already  been  printed  by  the  Society.  We  have 
taken  the  trouble  to  verify  this  statement,  and  in  doing  so  we  find 
that  when  first  published  they  appeared  as  abstracts,  the  **  Editor" 
stating  that  he  must  be  "  responsible  for  the  fidelity  with  which  ths 
views  of  the  authors  are  abstracted."  In  the  part  before  us  Iha 
various  authors  are  made  responsible  for  these  same  unaltered  ab- 
stracts I  Furthermore,  one  of  the  six  republished  papers  has  had 
the  remarkable  honour  of  having  appeared  three  times  in  the 
Society's  publications — on  the  first  and  last  occasions  as  the  joint 

E reduction  of  two  authors;  while  in  the  intermediate  appearaaoSy 
aving  received  some  verbal  alterations,  it  is  ascribed  to  one  of 
them  I  

Oeolooioal  Society  of  London. — June  23rd,  1869.  Prof.  T.  H. 
Huxley,  LL.D.,  F.K.S.,  President,  in  the  Chair.  The  following 
oommimications  were  read : — 

1.  "  On  two  new  Species  of  Gyrodus"  By  Sir  Philip  de  Malpas 
Grey  Egerton,  Bart.,  M.P.,  F.K.S.,  V.P.G.S. 

The  author  remarked  upon  the  characters  of  the  genus  Gyrodui, 
of  which  he  described  two  new  species,  namely,  G.  Govoeri,  from  a 
deposit  of  Oolitic  age  on  the  east  coast  of  Sutherland,  having  the 
scales  covered  with  a  somewhat  reticulated  raised  pattern,  inter- 
spersed with  granules;  and  G,  coccoderma,  from  the  Kimmeridge 
Clay  of  Kimmeridge,  having  the  scales  adorned  with  a  multitude  of 
symmetrical  granules,  which  show  no  tendency  to  coalesce.  The 
author  also  described  a  vomer  of  SpJuBrodiis  gigas,  bearing  teeth  of 
the  form  usual  in  that  genus,  and  remarked  that  this  specimen 
established  the  validity  of  the  genus  Sphwrodtis. 

2.  "  Note  on  a  very  large  Saurian  Humerus  from  the  Kimmeridge 
Clay  of  the  Dorset  coast."     By  J.  W.  Hulke,  F.R.S.,  F.G.S. 

This  stupendous  limb-bone,  31  inches  long,  was  obtained  from 
Kimmeridge  Bay  by  J.  C.  Mansel,  Esq.  It  had  a  subcylindrical 
shaft,  a  transversely  elongated  proximal,  and  a  cubical  distal  ex- 
tremity. The  distal  end  is  mapped  out  by  a  wide  shallow  posterior 
groove,  and  a  narrower  but  deeper  anterior  notch,  into  a  couple  of 
condyles,  of  which  the  inner  or  posterior  is  the  larger.  The  anterior 
border  of  the  shaft  towards  the  proximal  end  rises,  as  if  to  form  a 
deltoid  crest.  Tlio  cortical  tissue  of  the  shaft  is  remarkably  dense 
and  polished.  There  is  not  any  medullary  cavity,  but  the  interior  of 
the  cortex  is  fiUed  with  cancellous  tissue. 

Tlie  author  pointed  out  that  the  form  of  the  terminal  surfaces 
removed  the  bone  from  all  the  Enaliosaurians,  and  brought  it  into 
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close  relation  to  the  hameras  of  existing  Crocodilians,  from  which, 
however,  it  differed  in  its  being  less  curved  and  by  its  great  size. 

He  next  referred  to  its  differences  from  the  humerus  of  the  Dino- 
saurs Iguanodon,  and  HylcBoaaurus,  and  remarked  that  it  most  nearly 
resembled  the  large  limb-bone  on  which  Mantell  founded  his  genus 
Pdorosaunu, 

8.  '*Note  on  some  fossil  remains  of  a  Gtivial-like  Saurian  from 
Eimmeridge  Bay,  establishing  its  identity  with  Cuvier's  *  Deuxi^me 
Qavial  d*Honfleur '  and  with  Quenstedt's  Dahoaaurus.**  By  J.  W. 
Hulke,  Esq.,  F.R.S.,  F.G.S. 

The  fossils  which  formed  the  subject  of  this  communication  were 
also  collected  by  Mr.  Mansel  in  Kimmeridge  Bay.  They  demon- 
strated the  existence  of  a  Saurian  having  long  subincurved,  subretro- 
curved,  laterally  compressed,  unequally  convex  teeth,  with  an  anterior 
and  a  posterior  finely  serrated  edge,  loosely  implanted  in  distinct  and 
separate  sockets,  and  vertically  replaced  by  young  teeth  rising  into 
the  base  of  the  large  open  pulp-cavity  of  the  fang  of  the  old  tooth. 

The  lower  jaw,  of  which  the  greatest  part  of  the  right  half  is  pre- 
served, is  about  40  inches  long.  The  symphisis  is  very  long,  and  in- 
cludes the  opercular  bone.  The  upper  jaw  shows  a  terminal,  undi- 
vided nostril,  not  inflated  laterally  as  in  Teleosaurus,  The  lines 
of  the  jaws  seem  to  merge  into  the  cranium  less  abruptly  than  in  the 
living  Gavial,  which  gives  the  outline  of  the  head  a  greater  resem- 
blance to  Mecistops.  The  vertebrae  are  biconcave,  and  the  outer  sur- 
face is  hollowed  and  somewhat  overhung  by  the  roundish  articular 
surfaces.  The  transverse  processes  are  long  and  directed  outwards, 
and  slightly  backwards  and  downwards ;  their  posterior  border  thick, 
the  anterior  thin.  The  ribs  have  bifurcated  spinal  ends.  The  femur, 
14  inches  long,  resembles  that  of  the  living  Crocodilians,  only  it  is 
less  twisted. 

The  structure  of  the  jaw,  the  form  and  attachment  of  the  teeth, 
and  the  manner  of  their  succession,  with  the  form  of  the  vertebrae 
and  ribs,  proved  this  Kimmeridge  Saurian  to  be  a  Crocodilian  (and 
not  a  Lacertilian)  resembling  a  bastard  Gavial.  The  author  next 
demonstrated  its  identity  with  Dakosaurus,  Quenstedt,  and  hence 
with  Geosaurus  maximus,  Plieninger ;  and  he  expressed  a  belief  that 
it  was  also  generically  identical  with  Cuvier's  Honfleur  Gavial,  "  tfite 
h  museau  plus  court,"  and  Geoffrey  St.  Hilaire's  Steneosaurus  rostra- 
minor, 

Discx'ssioy. — Mr.  Secley  remarked  that  in  the  base  of  the  Oxford  Clay,  there  waa 
what  he  regarded  as  a  peculiar  form  of  Jbakosaurun,  with  two  serrated  ridges  close 
together  on  one  side  of  the  tooth,  and  one  on  the  other.  Vertebrae  of  similar  char- 
acter to  those  exhibited  occurred  in  the  Kimmeridge  Clay  at  Ely,  but  the  teeth  were 
rarely  perfect.     The  author's  conclusions  confirmed  his  own  surmises. 

4.  "  On  the  Geology  of  a  Portion  of  Abyssinia."  By  William  T. 
Blanford,  Esq.,  F.G.S.  etc. 

This  paper  contained  a  brief  description  of  the  principal  geological 
observations  made  by  the  writer  when  accompanying  the  late  Abys- 
sinian expedition.  After  referring  to  the  notices  by  previous  ex- 
plorers, he  gave  a  list  of  the  diflferent  formations  met  with,  vyl. — \. 
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Beoent.  Soils  on  the  highlands,  including  regor  or  cotton-aoil,  umi- 
lar  to  that  found  in  India,  and  iJluvial  deposits  on  the  ooast.  2.  Tlid 
volcanic  series  which  skirts  both  coasts  in  the  southern  portion  of 
the  Bed  Sea.  This,  which  was  poorly  developed  on  the  west  ooaat 
of  Annesley  Bay,  it  was  proposed  to  designate  the  Aden  voloanic 
series.  3.  The  great  trappean  formations  of  the  Abyssinian  high- 
lands,  consistiDg  of  two  groups  unconformable  to  each  other,  (1)  the 
Magdala  group,  consisting  of  trachytes  and  dolerites,  and  (2)  the 
Ashangi  group,  entirely  composed  of  dolerites,  both  of  great  thick- 
ness  and  formed  of  bedded  volcanic  rocks,  lavas,  and  ashes.  4.  Tlid 
Antalo  limestone  of  Oolitic  age,  containing  Ceromya  similis,  Trigoma 
co8tata,  and  other  characteristic  forms.  5.  Adegrat  sandstone,  a 
massive  formation  occupying  a  considerable  area  in  northern  Tigre^ 
and  perhaps  representing  the  coal-bearing  rocks  known  to  exist 
north-west  of  Lake  Dembea,  but  unfossiliferous.  6.  Metamorphics 
of  varying  mineral  character,  having  a  general  north  and  south  strike, 
due  to  pre-existent  cleavage.  Some  brief  remarks  on  denudation, 
etc.,  followed. 

Discussion. — Mr.  Etbcridgc  remarked  on  the  similarity  of  the  Oolitic  spedmai 
to  those  from  the  Cotteswold  Hills,  and  also  to  those  from  the  Holy  Land.  Simihr 
fossils  also  occurred  in  the  far  east,  and  even  in  Australia. 

The  President  remarked  that  this  range  was  not  greater  than  that  of  some  reeoit 
species ;  and  in  answer  to  his  enquiry, 

Mr.  Blanford  stated  that  there  were  no  marks  of  glaciation  discernible  in  Abji- 
sinia,  the  excaration  of  the  valleys  being  apparently  due  to  the  excessire  raln£dL 

5.  "On  the  Graphite  of  the  Laurentian  of  Canada."  By  Pro£ 
J.  W.  Dawson,  LL.D.,  F.K.S.,  F.G.S. 

The  author  described  tlie  modes  of  occurrence  of  great  quantities 
of  graphite  in  the  Laurentian  limestones  of  Canada.  He  regarded 
the  presence  and  characters  of  this  mineral  as  indicative  of  the  ex- 
istence of  plants,  side  by  side  with  Eozoon,  at  the  period  of  the  depo- 
sition of  these  limestones. 

Discussion. — Prof.  Brayley  enquired  whether  there  was  any  proof  that  the  sub- 
stance called  graphite  might  not  be  anthracite.  He  did  not  himself  know  of  an? 
instance  of  the  passage  of  one  of  those  substances  into  the  other,  and  regarded 
graphite  as  of  chemical  origin,  and  not  as  directly  derived  from  vegetable  matter. 

Mr.  Mallet  did  not  think  that  it  was  possible  for  any  organic  forms  to  remain  in  t 
substance  so  purely  crystalline  as  typical  graphite.  The  presence  of  organic  remaini 
was  an  argument  in  favour  of  the  masses  mentioned  in  the  paper  being  Instrow 
anthracite  rather  than  graphite. 

6.  "On  the  Correlation,  Nature,  and  Origin  of  the  Drifts  of  North- 
west Lancashire  and  part  of  Cumberland."  By  D.  Mackintosh,  Esq., 
F.G.S. 

In  this  paper  the  author  stated  the  results  of  observations  made 
last  December,  January,  and  February,  during  prolonged  visits  to 
Blackpool,  Ulverstone,  and  Lancaster.  At  Blackpool  repeated  exa- 
minations of  the  drifts,  as  exposed  on  the  tidal  zone  and  in  the  cliffo, 
convinced  him  that  there  is  a  distinct  triplex  series — a  hard,  very 
stony  lower  boulder-clay,  a  middle  sand  and  gravel,  and  a  less  stony 
upper  boulder-clay  and  marl.  At  Blackpool  the  author  likewise 
found  a  newer  deposit  of  warp-clay  (or  Scotch  slutsh)  interstratified 
with  and  overlaid  by  peat  and  sand.    On  the  Fumess  side  of  More- 
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ounbe  fiaj,  the  suna  lower  bonlder-olay,  there  called  ''pinet,"  made 
its  appearance.  After  many  yisits  to  the  section  near  the  Ulyerstone 
railway-stationy  he  convinced  himaelf  that  the  pinel  not  only  contains 
seams  of  sand,  but  overlies  a  thick  bed  of  finely  laminated  sand.  It 
wedges  out  upwards  into  an  exceedingly  contorted  and  false-bedded 
mass  of  middle  sand  and  graveL  The  pinel  he  found  running  up  the 
hill-sides  to  an  altitude  of  800  feet  Above  Soutergate,  at  a  height 
of  between  700  and  800  feet»  he  found  a  distinct  line  of  demarcation 
between  the  pinel  and  an  upper  boulder-loam  which  lower  down 
contained  boulders  of  granite.  The  paper  contained  a  particular 
description  of  the  completely  isolated  island-hill  called  Dunner- 
holme,  with  its  capping  of  upper  boulder-clay  and  rounded  pebbles, 
many  of  them  still  sticking  in  the  fannel-shaped  cavities  of  the 
underlying  limestone,  which  they  apparently  helped  to  grind  out. 
The  author  described  a  great  thickness  of  upper  boulder-clay  near 
Barrow,  and  defined  the  north-east  boimdaiy  of  the  granitic  drift, 
which  he  believed  could  not  all  have  come  from  EskdaJo  in  Cumber- 
land. He  likewise  described  the  naturally  sculptured  large  boulder- 
stones  of  Stainton.  On  the  west  side  of  the  Duddon,  he  could 
clearly  trace  the  pinel  and  middle  sand  and  gravel,  and  he  believed 
an  upper  rubbly  boulder-clay,  the  lower  limit  of  which,  however, 
ivas  not  well  defined.  He  found  all  the  drifts,  but  especially  the 
upper,  spreading  out  along  the  base  of  Blackcombe  in  tlio  shape  of  a 
regular  terrace  running  up  into  its  combes,  and  choking  up  its 
gorges.  He  described  the  appearances  presented  and  positions  occu- 
pied by  the  drifts  at  high  levels  on  Blackcombe,  and  endeavoured  to 
trace  a  distinction  between  marine  drifts,  glacial  moraine  matter,  and 
ordinary  "screes"  or  fallen  debris.  The  author  gave  a  particular 
account  of  the  enormous  mounds  of  sand  and  gravel  between  Lan- 
caster and  Camforth,  described  the  mode  of  occurrence  and  striation 
of  the  limestone  bouldera,  and  ti-aced  the  latter  to  the  action  of  sea- 
ice  on  old  sea-coasts  around  Warton  Hill,  etc.  In  conclusion,  he 
considered  the  mode  of  accumulation  and  derivation  of  the  drifts  of 
North-west  Lancashire,  and  compared  them  with  the  lower  bouldcr- 
clay,  middle  sand  and  gravel,  and  upper  boulder-clay  of  tlie  splendid 
section,  150  ft.  high,  near  Preston,  and  with  the  drifts  of  other  districts. 

7.  "  On  the  Connexion  of  the  Geological  Structure  and  Physical 
Features  of  the  South-east  of  England  with  the  Consumption  Death- 
rate."     By  W.  Whitaker,  Esq.,  B.A.,  F.G.S. 

The  author  stated  that  his  investigation  of  this  subject,  which 
was  carried  on  in  conjunction  with  Dr.  Buchanan,  was  suggested  by 
the  fact  that  improved  drainage  had  been  found  to  exert  a  marked 
influence  upon  the  average  number  of  deaths  by  consumption  in  cer- 
tain districts.  The  chief  result  arrived  at  by  an  examination  of 
fifty-eight  registration  districts  in  Kent  and  Sussex  was,  that  "  wet- 
ness of  the  soil  is  a  great  cause  of  consumption ;"  and  this  depends 
not  only  upon  the  perviousness  or  imperviousness  of  the  soils,  but 
upon  their  position  as  regards  elevation  and  slope. 

D18CU8810N. — Prof.  Brayley  mentioned  a  paper  by  Mr.  Mackinnon  on  the  same 
sobject,  communicated  to  the  JEtoyal  Society  some  years  ago. 

VOL.  VL— HO.  UIII.  *l.^ 
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Dr.  Duncan  oomrnented  on  the  nine  of  mch  inqniries,  and  mentioned  thai  ii 
Devonshire  families  living  in  the  valleys  were  peculiarly  liable  to  consomption,  whilt 
those  living  on  the  hills  were  free  frt>m  the  disease. 

8.  "On  the  Volcanic  Phenomena  of  Hawaii."  By  the  Eev.  C. 
O.  Williamson.  Communicated  by  Sir  B.  I.  MorchiBon^  Bart, 
P.R.S.,  V.P.G.S. 

In  this  paper  the  author  gave  a  detailed  account  of  the  general 
physical  features  of  the  island  of  Hawaii,  noticing  especially  the 
characters  presented  by  the  volcanic  mountains  of  the  island  and 
the  results  of  their  eruptions.  The  eruptions  and  earthquakes  of 
1868  were  particularly  described  by  the  author  &om  his  peraonal 
observations. 

9.  "  Notes  on  certain  of  the  Intrusive  Igneous  Bocks  of  the  Lake- 
district"     By  Dr.  H.  A.  Nicholson,  F.G.S. 

The  rocks  referred  to  in  this  paper  were  the  syenite  of  the  Vale 
of  St.  John,  the  syenitic  porphyry  between  Ennerdale  and  Butter- 
mere,  and  the  felstone  porphyry  of  Carrock  FelL  The  author  de- 
scribed the  characters  and  position  of  these  rocks  with  r^ard  to 
the  Skiddaw  Slates  on  the  one  hand,  and  the  green  slates  and  por- 
phyries on  the  other,  and  indicated  that  the  latter  series  of  rooks 
are  unconformably  deposited  upon  the  purely  sedimentary  Skiddaw 
slates.  The  Skiddaw  Slates  were  said  to  be  metamorphosed  where 
they  come  in  contact  with  the  intrusive  masses,  and  the  latter  were 
regarded  by  the  author  as  most  probably  "  the  roots  of  the  ancient 
vents  from  which  were  derived  the  alternating  ashes  and  traps 
which  together  coitipose  almost  the  whole  of  the  green-slate  series." 

10.  *'0n  the  Fossil  Myriopods  of  the  Coal-formation  of  Nova 
Scotia  and  England."  By  Samuel  H.  Scudder,  Esq.  Communicated 
by  Sir  Charles  Lyell,  Bart,  F.R.S.,  F.G.S. 

In  this  paper  the  author  discussed  and  described  the  species  of 
Chilognathous  Myriopods  which  have  been  detected  in  the  Coal- 
measures.  Of  these  he  recognised  six,  viz.,  Xylobtus  ngillarim 
(Daws.),  X,  aimilis,  sp.  n.,  X.  fractus,  sp.  n.,  X.  Dawsonii,  sp.  n.,  X. 
Woodwardii  {=8igiUari(B,  Woodw.),  and  a  species  upon  which  he 
founded  a  now  genus,  Archiulus  xylohioides.  He  regarded  these  forms 
as  constituting  a  peculiar  family,  for  which  he  proposed  the  name  of 
ArchiididcB, 

11.  "On  the  Geology  of  the  Country  surrounding  the  Gulf  of 
Cambay."  By  Alexander  Rogers,  Esq.,  F.G.S.,  Bombay  Civil 
Service. 

Tlie  author  described  the  surface  of  the  country  as  consisting 
chiefly  of  deep  alluvial  soils,  derived  from  the  denudation  of  the 
primary  and  metamorphic  rocks  surrounding  the  district,  the  former 
making  their  appearance  in  groups  of  isolated  peaks,  projecting,  as 
it  were,  from  a  sea  of  alluvium.  The  author  considered  that  this 
alluvium  could  not  have  been  produced  by  the  action  of  the  existing 
rivers,  and  suggested  that  the  Indus  may  formerly  have  flowed  into 
the  sea  by  the  Gulf  of  Cambay,  the  land  at  the  same  time  being  much 
depressed  below  its  present  level.  He  indicated  the  evidence  in 
favour  of  this  view  funiished  by  various  facts  in  the  geology  of  the 
district,  and  referred  especially  to  the  mode  of  occurrence  of  laterita 
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DuouBSiow. — Sir  P.  EgerUm  mentioiied  that  tlie  8«eretuT  of  Mr.  BariinghaBMy 
the  ChineM  AmbaaMlor,  had  inibrmed  him  ttiat  the  coone  of  the  Yellow  RiTtr  htd* 
within  a  oomparatiTely  ihort  period,  changed  its  course  bj  nearW  600  miles,  and  hj 
catting  off  the  sopply  of  water  to  the  Great  Canal  of  China,  had  brought  on  the 
Taeping  rebellion  in  consequence  of  the  employment  of  the  people  being  hwt 

12.  <'  On  a  new  Acrodont  Saurian  from  the  Lower  Chalk."  By 
James  Wood  Mason,  Esq.,  F.Q.S.,  of  Queen's  College,  Oxford. 

The  author  described  this  reptile,  for  which  he  proposed  the  name 
of  AcrodontOBaunu  Oardneri,  as  differing  from  Moaasaurus  in  the  ap- 
parently persistent  distinctness  of  the  premaxillse  and  their  smaQ 
development  in  the  middle  line,  in  the  more  anterior  position  of  the 
nasal  aperture,  which  is  directed  upwards  and  forwards,  in  the  total 
obliteration  of  the  maxillo-premaxillary  suture,  and  in  the  absence 
from  the  cylindrical  teeth  of  opposite  denticulated  ridges.  The  speci- 
men was  obtained  from  the  Lower  Chalk  of  Folkestone,  about  ten 
feet  above  the  Chalk  Marl. 

13.  "  Bodentia  of  the  Somerset  Caves."  By  W.  Ayshford  Sanford, 
Esq.,  F.G.S. 

The  author  has  examined  the  Bodents  from  the  caves  of  Somer- 
setshire contained  in  the  Taunton  Museum,  and  found  that  many  of 
them  cannot  be  referred  to  species  hitherto  regarded  as  belonging  to 
the  fauna  contemporary  with  the  Mammoth  in  Britain.  He  enu- 
merated species  of  Arvieola  (including  A,  glareola,  (Schreb.,  and  A. 
ratticepSj  Bla8.=Lemmu«  medius,  Nilsson,  and  a  species  which  may  be 
new,  and  for  which  ho  proposed  the  provisional  name  of  A,  Qulielmi), 
Lemmus  (L.  norvegicuSy  Deem.),  Lagomys  (L.  spelcBUs,  Owen),  Lepus 
(L.  diluviantis,  Pict.,  L.  timidus,  Linn.,  L,  hibemicuSy  Bell,  and  L. 
euniculuSy  Linn.),  Spermophilus  (S.  erythrogenoideSy  Falc  :  the  citation 
of  S.  citillus  by  the  author  and  Mr.  Boyd  Dawkins  is  founded  on  a 
mistake),  and  Cricetus  (C,  songaruSy  Pall). 

The  next  evening  meeting  of  the  Society  will  be  held  on  Wed- 
nesday, the  10th  November. 

EoiNBUBGH  Geological  Society. — The  tenth  meeting  of  this 
Society  was  held  on  Ist  April,  when  the  following  communications 
were  read : — "  1.  Note  on  Craig  Phadrich,  a  vitrified  fort  near 
Inverness,"  by  George  Anderson,  Esq.  Craig  Phadrich  oocupicB 
the  terminal  rocky  ridge  (about  520  feet  high)  of  the  long  ohain  of 
mountains  which  skirt  the  west  of  the  great  glen  of  Scotland,  with 
the  frontlet  opposite  to  it  on  the  Ross-shire  coast,  that  of  the  Ordhill 
of  Kessock,  also  a  vitrified  fort.  It  constitutes  the  advanced  beacon 
station  on  the  Moray  Firth,  from  which  signals  might  be  passed  by 
all  the  links  of  the  chain  of  natural  telegraphs  stretching  away  into 
the  recesses  of  the  country  beyond  the  liead  of  the  Boauly  Firth,  in 
Ross-shire,  Glenstrathfai*ar  and  Strathglass,  as  well  as  in  the  great 
glen.  Six  or  seven  vitrified  summits  are  visible  from  Craig  Phadrich, 
and  if  the  ordinary  hill  forts,  having  huge  ramparts  of  stone  round 
their  tops,  though  not  known  as  yet  to  contain  vitrified  substances, 
belong  to  the  same  class  of  antiquities,  that  number  might  be  nearly 
doubled.  On  the  western  or  easiest  approach  to  the  summit  ol  ^Soi^lf 
Ordhill  of  Kessock,  we  meet  a  wall  o£  loo»b  «U>Ti^  i^ox«  \fini^P 
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thrown  down)  fully  fifteen  feet  thick,  and  it  is  not  veiy  long  ago 
that  I  discovered  flanking  low  walls  on  each  side  of  it,  now  grass- 
grown,  which  are  distinctly  vitrified ;  and  similar  burnt  masses  I 
believe  will  yet  be  found  on  other  forts  which  have  not  been 
thoroughly  explored.  In  ascending  Craig  Phadrich,  wo  pass  along 
the  bulging  sides  of  an  ordinary  hill  of  Old  Red  sandstone,  till 
we  arrive  suddenly  at  the  base  of  an  enormous  cap  or  summit  of 
hard  conglomerate,  with  precipitous  frontlets  on  the  north  and  south 
sides,  and  steep  ridges  of  approach  on  the  west  and  east.  These 
approaches  were  traversed  and  guarded  by  two  walls  or  embank- 
ments— one  a  very  strong  and  high  one  on  the  summit,  composed  of 
loose  stones  and  sand  and  gravel,  with  a  thinner  wall  about  fifty  feet 
lower  down  the  slope,  but  which  \&  the  most  highly  vitrified.  The 
pathway  or  ascent  by  the  west  side  is  extremely  narrow,  and  is 
flanked  all  along  by  projecting  masses  of  rock,  from  which  loose 
stones  could  be  thrown  down  on  an  invading  foe ;  and  there  are 
besides  many  large  loose  masses  which  could  easily  be  tossed  over. 
The  main  entrance  was  by  the  eastern  slope  or  approach,  but  the 
pathway  ascends  by  a  steep  incline,  and  it  Uien  winds  in  a  tortuous 
manner  between  the  two  ramparts  to  the  gate  at  the  summit^  whidi 
oould  thus  be  easily  guarded,  and  which  was  further  protected  by 
projecting  walls  or  bastions.  Botb  the  walls  are  now  much  grass- 
grown,  and  it  is  at  present  difficult  to  say  to  what  extent  they  were 
vitrifi^,  or  how  far  they  have  been  overthrown  or  destroyed,  as 
they  undoubtedly  were  in  other  hill -forts.  In  the  upper  rampart, 
which  has  only  been  partially  opened  up  or  excavated,  I  have  not 
been  able  to  observe  a  continuous  coating  of  vitrified  matter;  but 
the  vitrified  stones  occur  intermixed  with  other  stones  not  effected 
by  fire,  and  with  sand  and  gravel,  quite  irregularly,  though  in  some 
spots  in  patches  of  considerable  size.  In  the  lower  or  outer  wall, 
and  especially  on  the  south  side,  where  a  long  trench  had  been  cut 
along  its  face,  there  is  more  of  the  appearance  of  a  continuous  sheet 
or  coating  of  vitrified  matter,  consisting  of  pieces  of  gneiss,  granite, 
mica  slate,  and  quartz  rock,  with  some  bits  of  sandstone,  all  attached 
together  and  fused  into  one  another.  Beneath  the  vitrified  crust, 
which  is  seldom  above  12  or  14  inches  thick,  the  rampart  consists,  ss 
J  have  said,  of  loose  stones,  earth,  and  gravel;  and  in  Craig 
Phadrich  I  have  not  observed,  as  in  some  similar  structures,  long 
strings  of  melted  matter  running  down  like  one's  fingers  into  the 
heap  below.  Another  fact  seems  worth  recording,  that  while  the 
wall  or  rampart  appears  invariably  to  thin  out  as  it  approaches  a  cliff 
or  mass  of  the  native  conglomerate  rock,  no  part  of  that  rock  itself 
has  been  vitrified  or  at  all  affected  by  fire.  The  specimens  of  gneiss, 
old  red  sandstone,  &c.,  from  Craig  Phadrich,  exhibitod  more  or 
less  a  tendency  to  a  regular  columnar  structure. 

2.  ''  On  the  Coalfields  of  the  North  Pacific  Coast,  as  affecting  the 
Western  Terminus  of  the  Pacific  Railrosd."  By  Robert  Brown, 
F.R.G.S.,  &C.  The  author  stated  that  what  notes  he  had  to  lay 
before  the  Society,  were  the  result  of  occasional  observations  in  the 
course  at  his  wanderings  between  California  and  the  Alaska  during 
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portions  of  the  years  1863,  1864,  1865,  and  1866,  and  refer  to  the 
Coal  supply.  Mr.  Brown  stated  that  the  three  North  Pacific  Coal- 
fields extend  from  the  borders  of  California  to  Alaska,  and  belong 
respectively  to  the  Tertiary,  Secondary,  and  Palssozoic  ages — the 
latter  being  situated,  as  far  as  yet  known,  only  in  the  Queen  Charlotte 
Islands,  off  the  northern  coast  of  British  Columbia,  the  exact  age  of 
which  being  as  yet  undetermined,  though  the  coal  is  anthracitic,  and 
in  all  probability  Palseozoic.  The  Tertiary  Coal  extends  from 
California  northward  through  Oregon  and  Washington  Territory, 
impinging  the  southern  end  of  British  Columbia  and  Vancouver 
Island,  and  extending,  with  some  interruptions,  right  across  the 
Bocky  Mountains — the  Miocene  coals  of  Missouri  being  apparently 
only  a  continuation  of  the  same  beds.  The  Secondary  beds,  on  the 
other  hand,  on  the  North  Pacific  are  confined  to  the  island  of  Van- 
couver, though  in  all  probability  they  are  only  a  continuation  of  the 
Cretaceous  strata  of  Missouri.  The  Tertiary  lignites  of  the  North 
Pacific  are  throughout  of  Miocene  age,  and  are  associated  with  beds 
of  sandstone,  shale,  &c.  The  coal  bums  freely,  but  leaves  behind 
much  slag  and  ash.  It  has  been  wrought  at  various  places  on  the 
coast.  1.  Monte  Diabalo,  California. — Here  69,257  tons  were  mined 
last  year  from  January  to  August,  the  coal  selling  for  eight  dollars 
per  ton  in  San  Francisco.  At  Benicia  it  was  also  mined,  but  has 
been  discontinued.  Its  analysis  is — carbon,  50 ;  volatile  bituminous 
matter,  46 ;  ash,  4.  2.  Goose  Bay,  Oregon. — Its  analysis  shows 
46-44  per  cent,  of  carbon,  60*27  of  volatile  matter,  and  3'19  of  ash. 
Its  percentage  of  coke  is  49*73 ;  but  this  is  dark,  friable,  and  of  little 
value.  It  produces  abundant  gas,  of  a  low  illuminating  power.  It 
is  used  to  some  extent  in  San  Francisco.  7,759  tons  having  been  im- 
ported from  January  to  August,  18G8.  3.  Clallam  Bay,  Washington 
Territory. — Several  attempts  have  been  made  here  to  get  good  coal, 
but  have  failed  to  a  great  extent  owing  to  the  want  of  a  harbour. 
Analysis — Carbon,  46*40  ;  volatile  matter,  50*97 ;  ash,  2*63.  4.  Bel- 
lingham  Bay. — Here  the  lignite  has  been  mined  for  some  years  with 
success,  though  it  is  of  no  better  quality  than  the  others.  From 
January  to  August,  1865,  5680  tons  were  imported  into  San  Fran- 
cisco. Analysis — Carbon,  47*63  ;  bitumen,  50*22 ;  ash,  2*15.  Coal 
crops  out  at  various  other  localities — Fraser  River,  Bun*ard  Inlet, 
islands  of  the  Haro  Archipelago,  San  etch  Peninsula,  the  northern 
(Vancouver)  shores  of  De  Fucas  Strait,  &c. — but  has  not  been 
worked.  Mr.  Brown  was  of  opinion  that  all  these  outcrops  were  of 
Tertiary  age,  the  secondary  beds  not  appearing  south  of  the  Che- 
mainos  River.  There  are  Newer  (Pleistocene,  or  perhaps  Recent) 
lignites  in  the  cliflfe  of  Useless  Bay,  Whidby*s  Island,  associated  with 
remains  of  the  MastodoUj  a  tradition  of  the  existence  of  which  animal 
still  lingers  among  the  Indian  tribes.  (See  the  author  in  MM. 
Lartet  and  Christy's  "  Reliquiae  Aquitanicae,"  Part  VI.)  This  lignite 
is  in  small  quantity,  and  quite  worthless  for  fuel.  The  whole  coast 
of  Vancouver  Island  on  the  east  coast,  north  of  Chemainos,  is  bounded 
by  a  belt  of  Carboniferous  strata,  composed  of  sandstone,  shale,  and 
coarse  gravelstone  conglomerates,  interstrata&od  mXk  '?i\^0[^  «s^\^* 
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of  ooal  of  a  mnoli  superior  oharacter  to  any  hitherto  desoiibed. 
These  beds  ^xn  the  contained  fossils  appear  to  be  Cretaceoas.  Every- 
where the  strata  named  form  a  characteristio  aocompaniment  of  the  coal 
(especially  this  coarse  conglomerate),  and  nearly  everywhere  it  is 
underlain  by  one  or  more  seams  of  coal  cropping  ont  at  some  point 
on  the  circuit  named,  though  it  may  reasoncJoly  be  supposed  yet  to 
be  found  on  the  opposite  shores  of  British  Columbia.  Outcrops  are 
seen  on  some  of  the  ooast-lying  islands,  &q,\  but  it  ia  only  at 
Nanaimo  where  it  is  wrought  to  any  extent,  this  being  the  only 
mine  in  Yanoouyer  Island  (or  in  the  British  North  Pacific  territories) 
exporting  coaL  Here  is  a  village  of  500  inhabitants  and  some  fifty 
miners.  Last  year  the  company  exported  43,778  tons.  The  ooal  is 
bright,  tolerably  hard,  and  not  unlike  some  of  the  best  qualities  of 
English  ooaL  It  is  used  all  along  the  coast  for  steaming  and  domestic 
purposes.  An  analysis  gives  carbon,  66*93 ;  hydrogen,  5*32 ; 
nitrogen,  1-02;  sulphur,  2-20;  oxygen,  8-70;  ash,  16-83.  The  fossil 
remains  were  then  described.  North  of  Nanaimo,  on  Brown's  Biver, 
immense  seams  of  coal  were  discovered  by  Mr.  Brown  and  party ; 
on  Salmon  Biver  the  Indians  report  coal ;  at  Sukwash,  near  Fort 
Bupert,  coal  appears ;  and  at  Eoskeemo  Sound,  on  the  western  shores 
are  extensive  undeveloped  fields  of  what  will  ultimately,  no  doubt, 
prove  the  best  coal  in  Vancouver  Island,  both  from  its  quality  and 
easy  shipment.  The  latter,  on  analysis,  gave — carbon,  66*15; 
hydrogen,  4-70 ;  nitrogen,  1*25 ;  sulphur,  -80 ;  oxygen,  13*59 ;  ash, 
13*60.  Other  coal-fields  will  no  doubt  be  discovered  as  exploration 
prooeeds,  but  the  country  is  bo  covered  with  dense  forests  and  under- 
growth as  to  render  exploration  very  difficult.  The  anthracite  is 
found  on  the  Queen  Charlotte  Islands,  ofif  the  north  coast  of  British 
Columbia.  The  beds  are  much  broken  up  by  faults,  felspathic  trap 
dykes,  and  other  disturbing  influences,  so  that  to  work  it  will  always 
be  expensive  and  troublesome.  StQl  the  value  of  the  discovery  is  of 
the  highest  importance  to  the  coast.  The  coal  is  associated  with 
oonglomerates,  a  fine  hard  slate  (out  of  which  the  Hydah  Indians 
carve  the  pipes  and  other  ornaments  so  common  in  the  European 
museums)  and  metamorphosed  sandstones.  From  fossils  recently 
discovered  the  author  is  induced  to  believe  it  of  Palaeozoic  ag^  An 
analysis  gave — Carbon  71*20 ;  moisture,  5*10 ;  volatile  combustible 
matter,  7*27 ;  ash,  6*43.  The  author  concluded  his  paper  with  some 
account  of  the  Coal-trade  of  the  North  Pacific. 

3.  "  On  the  Trap-Dykes  of  Edinburgh  and  Neighbourhood."  By 
George  Lyon.  The  igneous  rocks  around  Edinburgh  have  been  very 
faithfully  and  accurately  described  by  many  eminent  geologists,  chief 
of  whom  may  be  mentioned  the  late  President  of  the  society,  Mr. 
Charles  Maclaren.  Referring  to  the  trap-dykes,  which  are  extrava- 
sated  portions  of  igneous  or  fluid  matter  ejected  into  the  fissures  of 
the  rocks  and  filling  up  the  rents,  he  stated  that  Mr.  Maclaren,  in  his 
''  Geology  of  Fife  and  the  Lothians,''  mentions  nine  localities  where 
they  have  been  observed.  In  the  second  edition  of  that  work  other 
three  have  been  added.  Mr.  Lyon  mentioned  and  described  other 
locsdities  whioh  had  not  hitherto  been  recorded,  and  a  few  more 
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whioh  had  been  recently  diflooyered.  Theae  have  all  been  laid  down 
and  marked  in  the  map  of  Edinbmgh  deposited  with  the  Society. 
Their  general  directions  bear  north-west  and  south-east,  and  cross 
the  stnke  of  the  strata.  Some  geological  writers  haye  referred  them 
to  a  common  centre  of  volcanic  disturbances.  His  observations  did 
not  support  this  idea.  They  seemed  more  disposed  to  run  parallel 
to  each  other,  and  were  perhaps  connected  with  lines  of  faults,  and 
are  the  result  of  disturbcmces  which  fractured  and  fissured  the  crust 
of  the  earth  towards  the  dose  of  the  Carboniferous  era. 

Bath  Natural  Histobt  and  Aktiquabiak  Field-olub,  March 
10th,  1869. — Mr.  Chablks  Moobx,  F.O.S.,  gave  the  result  of  his 
Besearches  in  the  Drift-deposits  of  the  Bath  basin.  The  Author 
alluded  to  the  changes  whidi  had  occurred  during  recent  geological 
times  in  what  have  been  called  our  everlasting  hills.  The  drifts 
deposited  immediately  upon  the  upper  beds  of  the  Lower  Lias  had 
originally  been  derived  from  these  hills,  and  from  the  rocks  forming 
the  edge  of  the  basin  in  which  they  lie.  A  short  description  waa 
then  given  of  the  geology  of  the  district,  ranging  from  the 
Carboniferous  Limestone  at  Grammar  Bocks  to  the  Great  Oolite 
which  caps  the  hills  around.  The  Author  suggested  the  possibility 
that  if  the  Secondary  deposits  were  removed,  the  upturned  edges  of 
this  limestone  would  be  found  much  fissured  and  disturbed  not  far 
below  our  feet.  Beferenoe  was  here  made  to  the  great  probability 
that  a  fault  passed  through  the  Bath  basin,  throwing  down  the  beds 
on  the  south  side  about  300  feet  The  Post  Pliocene  gravels,  in 
which  the  Mammalian  remains  are  found,  were  attributed  to  the 
action  of  fresh  water,  and  considered  to  have  been  deposited  in  the 
valleys  since  the  district  had  assumed  its  present  physical  con* 
figuration.  Their  source  might  be  looked  for  in  the  higher  grounds 
through  which  the  streams  flowed,  though  some  of  the  materials 
have  been  derived  from  a  considerable  distance,  as  the  presence  of 
Mountain  Limestone,  Old  Bed  Sandstone,  and  other  foreign  pebbles 
indicated. 

The  physical  conditions  and  the  Fauna  of  the  Bath  district 
during — Ist,  the  Historic  period;  2nd,  the  Pre-historic;  3rd,  the 
Post-pliocene  period,  were  then  described.  Of  the  Historic  period, 
w^hich  he  would  limit  to  the  Bomano-British,  or  Boman  times, 
evidence  appeared  in  the  testacea,  and  other  remains  from  two 
Boman  coffins  dug  up  near  Sydney  Buildings.  A  list  was  given  of 
the  shells  and  other  contents  which  had  been  washed  in  through  the 
interstices  of  the  lid. 

Subsequent  to  this  period  of  the  Boman  occupation  there  appeared 
to  have  been  an  interregnum,  during  which  the  city  was  deserted 
and  became  converted  into  a  swamp.  Evidence  of  this,  Mr.  Moore 
thought,  might  be  found  in  the  fresh  water  accumulations  through 
which  the  foundations  of  the  new  hotel  had  been  laid.  Here,  as 
also  in  sinking  for  the  railway  bridge  near  Twerton,  a  vast  quantity 
of  bones  of  horse,  Bos  longifrofu,  roe  deer,  sheep,  goat,  hog,  and  dog 
have  been  found.    The  land  and  fresh-watAi  moWxsACia.  ^aesfysva^ft^ 
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with  those  remains  appeared  to  be  identical  with  living  specieB. 
Accounts  of  various  sections  in  the  neighbourhood  were  then  given  in 
detail,  e,g,,  Pinch's  Well,  Batheaston  Shaft,  well  at  the  New  Hotel, 
and  the  excavation  in  Pulteney  Road,  in  both  of  which  latter 
sections  the  Mammalian  gravel  occurred — in  the  former.  4:ft. ;  in  the 
latter,  12ft.  thick ;  and  the  Larkhall  and  Freshford  gravel-pits,  with 
their  intervening  bands  of  fresh-water  clays. 

As  regards  the  physical  condition  of  the  Bath  basin  antecedent  to 
the  Boman  period,  some  14  feet  beneath  the  foundations  of  the 
Roman  city,  a  stratified  deposit  of  freshwater  alluvium  containing 
innumerable  land  and  freshwater  shells  and  plants,  occurred.  Their 
fine  laminae,  and  the  perfect  state  of  the  shells,  etc.,  bespoke  a 
lengthened  and  quiescent  period  of  accumulation.  The  species  both 
of  the  seeds  and  shells,  being  similar  to  those  existing  at  present^ 
indicated  a  similar  temperature.  These  beds  Mr.  Moore  considered 
contemporaneous  with  the  Swiss-lake-dwelllngs,  of  the  stone  or 
bronze  age.  In  confirmation  of  this  view  the  presence  of  the  Bos 
primigenius  and  Bos  loiigifrons  in  both  these  deposits  was  adduced. 
A  list  of  the  shells,  seeds,  and  bones  found  in  the  Pre-historic  alla- 
vium  was  given.  The  bones  were  similar  to  the  others,  with  the 
addition  of  those  of  the  Bos  antiquus.  The  presence  of  hazel-nuts, 
seeds,  fossils,  and  fragments  of  coal  found  in  the  deposit  from  the 
Bath  water  was  accounted  for  by  the  water,  as  it  welled  to  the 
surface,  coming  in  contact  with  the  drift  which  contains  these  things. 
The  extent  of  these  drifts,  their  source  and  material,  were  next  de- 
scribed. Though  tlie  mollusca  were  so  abundant  in  the  marls  im- 
mediately above,  yet  few  were  found  in  the  gravel  itself,  and  the 
Mammalia  must  have  been  washed  or  have  rolled  down  during  inun- 
dations. In  the  Larkhall  gravel-pits,  a  thick  bed  of  laminated  marl 
divides  the  beds ;  this  showed  a  period  of  repose ;  its  contents  con- 
sisted chiefly  of  remains  from  the  Fullers'-earth,  and  likewise 
enormous  quantities  of  land-shells  (Fupa  marginaia),  which  were 
probably  brought  down  with  the  marls  from  the  adjacent  hills.  The 
Mammdian  bones  occurred  near  the  base  of  the  lower  bed,  and  were 
ElephasprimigenimjE,  antiquus, Rhinoceros  tichorhtwiSf  Ovihos  moachatuSf 
Sua  scrofa  feroxy  Equus  cahallus,  Bos  primigenitiSy  and  Beindeer. 
During  the  time  of  the  deposit  of  60  feet  only  of  these  clays  and 
gravels  in  the  old  river  courses,  the  presence  of  these  bones  indicated 
that  the  Mammalia,  which  are  now  extinct  or  have  migrated  to  other 
latitudes,  and  with  which  man  was  without  much  doubt  con- 
temporaneous, both  lived  and  died.  Immediately  preceding  the 
deposit  of  these  gravels  the  Glacial  epoch  was  drawing  to  its 
dose,  and  great  climatal  changes  took  place.  The  evidence 
of  a  Glacial  period,  though  not  preserved  on  the  soft  rocks  of 
the  neighbourhood,  might,  Mr.  Moore  thought,  be  traced  in  the 
stiflf  Liassic  clays  on  which  the  gravel  now  reposes,  for  wherever 
these  clays  are  exposed,  deep  and  long  continued  fiirrows  are  visible, 
now  filled  up  with  the  trail  or  drift,  marking  the  spot  where 
icebergs  had  stranded.  In  conclusion,  Mr.  Moore  thought  man's 
advent  must  be  put  back  to  a  greatly  extended  period,  and,  aooording 
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to  the  speculations  of  the  mathematician  and  astronomer  (reference 
was  here  made  to  Mr.  Croll's  calculations),  at  the  lowest  estimate,  the 
extinct  Mammalia,  and  some  of  the  beds  in  the  Bath  basin  in  which 
they  are  found,  must  be  from  80,000  to  240,000  years  old.    H.H.W. 

MiDLAim  Scientific  Association. — A  meeting  of  this  Association 
was  held  on  April  26th,  at  the  Bank  House,  Burton-on-Trent. 

1.  Mr.  F.  Drake  exhibited  and  gave  a  short  account  of  some  human 
bones,  consisting  of  a  skull  and  some  other  portions  of  the  skeletons, 
which  he  had  obtained  from  a  gravel  pit  at  Hinckley,  near  Leicester, 
at  a  depth  of  16  feet  below  the  surface.  The  remains  appeared  of 
considerable  antiquity,  but  there  were  not  suiEcient  data  given  by 
which  to  assign  any  definite  age  to  them.  The  drift  gravels  of  the 
Trent  have  been  subjected  to  considerable  disturbance,  and  it  was 
stated  that  tobacco  pipes  had  been  found  at  a  depth  of  six  or  seven 
feet  in  the  Trent  Valley. 

2.  Mr.  James  Plant  read  a  paper  "  On  the  so-called  Psoudomor- 
phous  Crystals  of  Chloride  of  Sodium,  found  in  the  Upper  Triassio 
rocks  of  Leicestershire  and  the  adjoining  counties."  Mr.  Plant  gave 
Bischofs  definition  of  the  term  pseudomorphous,  stating  that  it  is 
applied  to  such  minerals  as  possess  geometrical  forms  foreign  to 
themselves,  and  acquired  in  a  way  entirely  different  from  crystalliza- 
tion. They  are  divided  into  two  classes:  first,  alterative-pseudo- 
morphs,  produced  either  by  removal,  addition,  or  exchange  of  con- 
stituents ;  second,  displacement-pseudomorphs,  produced  by  incrusta- 
tion or  by  replacement.  But  the  pseudomorphs  found  in  the  Triassio 
rocks  belong  to  neither  of  these  classes ;  they  are  produced  by  a  de- 
position of  substances  in  cavities  left  in  rocks  by  the  solution  of  im- 
bedded crystals,  analogous  to  casting  in  a  mould,  thus,  though  the 
outside  of  the  cast  assumes  aU  the  minute  appearance  of  a  crystal, 
the  inside  possesses  none  of  the  properties  of  a  true  crystal,  having 
no  cleavage  planes,  axes,  etc.  Mr.  Plant  then  stated  that  the  pseudo- 
morphs illustrating  his  paper  were  first  found  near  to  the  Spinney 
Hills,  east  of  Leicester,  in  a  thin  yet  persistent  band  of  grey  sand- 
stone, varying  in  thickness  from  six  inches  to  as  many  feet ;  they 
are  likewise  found  in  shales,  with  fine  partings  of  greenish  marl, 
and  at  these  partings  sticking  at  all  angles  in  the  sandstone  and  pro- 
jecting into  the  marl  are  the  pseudomorphs.  This  thin  seam  of 
sandstone  is  not  far  from  the  edge  of  the  Lower  Lias,  and  lies  above 
the  Gypsum  bed,  and  must  not  bo  confounded  with  the  Upper  Keuper 
sandstone,  which  lies  below  the  Gypsum.  This  bed  of  thin  sand- 
stone, with  its  accompanying  pseudomorphs,  occurs  near  Elton,  over- 
lying the  Gypsum,  and  close  to  the  edge  of  the  Lias ;  here  the  salt 
casts  were  found  associated  with  iron  pyrites,  the  pyrites  being  in- 
crusted  upon  them.  At  Orton-on-the-Hill,  the  pseudomorphs  are  found 
in  the  Upper  Keuper  sandstone  before  mentioned, — in  this  locality  it  is 
a  hard  rock,  varying  from  eight  to  twelve  feet  in  thickness;  some  of  its 
beds  are  covered  with  ripple  marks,  and  in  the  ripple  marks  the  casts 
occur  as  simple  square  figures  having  no  relief.  Mr.  Plant  obtained 
hia  finest  pseudomorphs  in  the  Upper  Keuper  sandsUn^^  ^\»  ^S^o^^^^ 


378  Reports  and  Proceedings. 

near  Beeston,  where  they  ooourred  of  all  Bizee,  from  ^  to  ^  an 
inch  on  the  face  of  the  cube,  these  specunens  showed  veiy  deaidedlj 
the  concave-shaped  character  of  the  crystals  of  chloride  of  aodimiL 
In  a  small  cutting  near  Beanmanor  Park,  pseudomorpha  were  also 
found;  these  in  common  with  all  others  found  near  the  edge  of 
Chamwood  Forest,  are  imperfect  and  irregular.  Mr.  Plant  had 
searched  the  Upper  Keuper  beds  on  the  west  side  of  the  riTer 
valley  near  Leicester  for  pseudomorphs  without  succesa ;  and  gave 
a  description  of  the  rocks,  which  have  a  total  thickness  where  fblly 
developed,  of  about  90  feet.  Mr.  Plant  next  discussed  the  origin  of 
these  pseudomorphs.  Hugh  Strickland  was  apparently  the  first  to 
notice  them,  and  considered  them  to  have  been  the  oavitiea  of  pre- 
existing crystals,  filled  with  sand,  poured  in  from  above.  That  the 
crystals  were  chloride  of  sodium  and  not  iron  pyrites  Mr.  Plant 
considered  established  by  the  fact  that  the  time  required  for  the 
formation  and  removal  of  the  latter  mineral  would  be  too  gp^eat; 
whereeis  it  is  evident  that  the  process  of  formation  and  removal  must 
have  taken  place  in  the  interval  between  the  deposition  of  the  lower 
bed  of  sand  and  that  of  the  one  immediately  above.  A  sandy  marsh, 
oovered  by  the  sea  at  spring  tides  would  supply  the  requiaite 
oonditions.  Between  the  tides  the  sea- water  oovering  such  a  marsh 
would  evaporate  and  deposit  the  crystals  of  salt,  which  would  then 
be  enveloped  by  the  fine  sediment,  the  returning  sea-water  would 
again  dissolve  the  crystals,  leaving  cubical  cavities  in  the  mud 
which  contained  them,  and  these  cavities  would  be  filled  with  a 
fresh  deposit  of  fine  sand  brought  by  the  tide,  whilst  the  same  sand 
would  form  a  homogeneous  stratum  immediately  above.  This 
explanation,  however,  will  hardly  suit  those  cases  in  which  the  casts 
are  formed  projecting  from  the  upper  surface  of  the  slabs  of  sand- 
stone into  the  green  marl  above.  Perhaps  the  crystal  in  such 
instances  may  have  been  formed  between  the  sand  and  the  mud, 
and  when  dissolved  the  soft  cast  pressed  upwards.  Mr.  Plant 
alluded  to  the  discovery  of  pseudomorphs  in  other  parts  of  England, 
and  in  Grermany,  and  America,  and  mentioned  Mr.  W.  W.  Smyth's 
important  observations  that  the  materials  of  which  the  casts  are 
constituted  vary  with  the  composition  of  the  adjacent  rocks. — ^Mr. 
Stevenson  thought  that  the  formation  of  pseudomorphs  might  be 
going  on  now,  for  although  there  is  no  salt  near  Nottingham,  yet,  in 
boring,  saline  springs  are  met  with. — Mr.  E.  Brown  agreed  with 
the  author  that  they  were  formed  at  the  time  of  the  deposition  of  the 
beds,  as  it  would  be  difficult  otherwise  to  accoimt  for  the  filling  up 
of  the  hollows  with  homogeneous  matter  at  a  latter  period. 

3.  Mr.  W.  Molyneux  exhibited  an  interesting  series  of  organic 
remains,  teeth,  scales,  and  spines  of  fish,  and  shells  from  the  Ashby 
coal  field,  and  gave  a  short  account  of  them.  He  enumerated  no 
fewer  than  19  genera  of  fish  occurring  in  the  Eilbum  coal  shales 
at  Bretby. 

4.  Mr.  H.  T.  Brown  on  "The  absorption  of  carbonic  acid  by 
metallic  copper."  The  author  first  called  attention  to  Prof.  Graham's 
experiments,  which  show  that  certain  metals  heated  to  redness  in  an 
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atmosphere  of  hydrogen  Tetain  on  cooling  a  portion  of  that  gas  so 
obstinately  that  mere  expoaine  in  Tacno  will  not  libemte  it»  bat  the 
Beparation  may  be  e£boted  by  heat.  In  snch  a  case  the  foroe  holding 
the  molecules  of  gas  and  metal  together  differs  essentially  firom  co- 
hesion. Mr.  Oiaham  also  found  that  Platinum  and  Palladinm  absorb 
hydrogen  in  a  high  degree ;  Palladinm  taking  up  963  times  its  own 
Tolume.  The  Palladium  is  then  found  to  have  tiie  properties  of  an 
alloy,  confirming  the  belief  in  the  metallic  nature  of  hydrogen. 
This  power  of  occlusion,  as  it  is  called,  of  a  gas  by  a  metfd  is  also 
seen  in  the  case  of  iron,  which  condenses  both  hydrc^en  and  carbonio 
oxide.  Mr.  Brown  then  stated  that  he  had  discovered  by  experiment 
that  metallic  copper  possesses  a  somewhat  similar  property.  In  this 
case  the  gas  most  readily  absorbed,  being  carbonic,  it  is  occluded  at 
ordinary  temperatures,  and  cannot  be  due  to  the  formation  of  an 
alloy.  The  copper  used  was  exposed  in  the  form  of  a  thin,  dean, 
spind  ribbon,  in  a  glass  tube,  in  an  atmosphere  of  perfectly  diy 
carbonic  acid,  which  has  no  chemical  action  upon  copper.  After  a 
while  a  vacuum  was  made  in  the  tube  by  means  of  Sprengel's 
mercurial  pump.  Heat  was  applied,  the  gases  evolved  measured 
and  analysed;  the  whole  of  the  absorbed  gas  was  evolved  at  a  tem- 
perature a  little  above  100^  C.  The  amounts  absorbed  were  varia- 
ble, the  largest  amoimt  being  about  3-10  of  the  bulk  of  the  copper 
used.  This  absorption  took  place  in  18  hours,  at  a  temperature  of 
17^  C.  When  freshly  reduced  copper  was  exposed  to  the  air  but 
for  three  or  four  minutes,  traces  of  gas  were  given  off  on  heating  in 
vacuo.  It  was  found  that  copper  reduced  from  the  black  oxide  was 
capable  of  occluding  larger  quantities  of  carbonic  acid  than  the  metal 
in  an  ordinary  state.  In  the  experiments  the  total  quantity  evolved 
was  almost  equal  to  the  bulk  of  copper  used ;  rather  more  than  1-3 
was  evolved  at  a  little  over  100®  C. ;  at  600  C.  a  partial  re-absorp- 
tion took  place,  about  1-6  of  the  total  volume  evolved ;  the  whole 
was  evolved  at  about  1,000®  C.  Why  part  of  the  gas  should  thus 
be  given  off  at  one  temperature,  and  the  remainder  at  another,  and 
■why  part  should  be  re-absorbed,  the  author  could  not  explain.  He 
considered  the  absorption  of  carbonic  acid  by  copper  to  be  a  true 
case  of  occlusion,  and  not  one  of  surface  cohesion  only,  nor  can  it 
be  chemical.  Hydrogen  and  nitrogen  were  also  found  to  be  occluded 
in  small  quantities. 

6.  Mr.  E.  Brown  read  the  last  paper  on  "  The  Waste  of  Rock- 
masses  by  Solution,"  pointing  out  that  amongst  the  various  subaerial 
agencies  by  which  the  present  surface  of  the  country  had  been  shaped, 
the  chemical  solution  of  various  beds,  especially  of  Chalk  and  Lime- 
stone, has  been  and  still  is  one  of  the  most  active.  He  remarked 
that  the  disappearance  of  the  rainfall  in  the  limestone  district  of 
Derbyshire  without  the  formation  of  streamlets  proves  that  the 
numerous  fissures  carrying  the  rain  away  are  kept  open  by  the 
solution  of  their  sides.  The  caverns  at  Castleton  and  Buxton  are 
underground  rivers,  and  these  channels  are  hourly  increasing  in  size, 
whilst  the  exposed  cliffs  are  reduced  by  every  shower.  The  quaintly 
sliaped  stones  used  for  artificial  rock -work  at  BxixXoiik.  ox^  itQkl;ga^i@D^9^ 


380  Correspondence — Mr.  D.  Macintosh, 

of  lime  rock  of  a  peculiarly  pure  composition,  which  have  been  par- 
tially dissolved  underneath  the  thin  covering  of  turf  which  overliei 
the  quarries  whence  they  were  obtained.  At  one  quarry  near  Buxton, 
where  a  large  surface  has  been  bared,  the  appearance  of  these  stones 
has  given  rise  to  the  belief  that  the  surface  so  bared  has  been  formed 
by  the  waves  of  the  sea,  and  is,  in  fact,  an  old  sea-beach.  This  ap- 
pearance, however,  is  simply  due  to  modem  waste  by  solution,  lie 
author  in  a  lengthy  paper  pointed  out  the  alterations  of  surface  from 
the  underground  waste  of  Gypsum  beds,  and  also  from  the  solution 
of  the  matrix  of  gritstone  rocks.  It  was  suggested  in  discussion  that 
some  of  the  recent  earthquakes  might  have  been  due  to  subsidenoe 
arising  from  underground  waste. 
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It  would  appear  from  a  statement  lately  made  by  Mr.  Binnej, 
F.RS.,  of  Manchester,  that  Mr.  C.  P.  Jopling,  in  1843,  brought 
forward  the  existence  of  what  he  believed  to  be  burrows  of  **  litho- 
phag»"  at  a  height  of  about  200  feet  above  the  sea,  in  Fumess,  as 
a  proof  of  a  comparatively  recent  submergence  of  the  land.  He 
referred  to  the  immense  boulders  on  Staiuton  Green,  on  one  of  which 
I  have  lately  found  a  deep  curvilinear  groove,  in  some  parts  polished 
and  lithodomized.  The  large  specimen  I  sent  to  the  Geological 
Society  was  from  an  altitude  above  the  sea  of  about  200  feet ;  but 
some  of  the  small  specimens  showing  a  disregard  of  lithological 
composition  and  structure,  were  from  a  higher  level,  and  the  paper* 
referred  partly  to  instances  upwards  of  GOO  feet  above  the  sea. 
After  a  prolonged  search,  I  could  find  none  on  the  summits,  or  very 
near  to  the  summits  of  hills,  and  nearly  all  of  them  were  in  positions 
to  which  rain  could  not  have  direct  access.  In  some  specimens  the 
holes  were  bored  obliquely  into  each  other,  so  as  to  give  rise  to  the 
appearance  of  bifurcations  ;  but,  generally  speaking,  they  were 
exactly  of  the  same  form  with  those  found  by  Mr.  Pengelly  in 
Devonshire,  and  with  specimens  I  afterwards  found  in  Devonshire, 
and  described  in  the  Geological  Magazine,  Vol.  IV.,  JtiZy,  1867.  In 
Vol.  IV.  April,  1867,  p.  189,  you  expressed  your  belief  that  Mr. 
Pengelly's  specimens  agreed  perfectly  with  specimens  in  the  late  Dr. 
S.  P.  Woodward's  cabinet,  which  contained  the  valves  of  Pholas 
within  the  cavity.  I  should  like  to  see  the  subject  fully  discussed  in 
your  Magazine.  I  hope  your  correspondents  will  perceive  that  the 
question  is  not  whether  atmospheric  action  is  capable  of  producing 
holes  in  limestone  (for  this  all  will  readily  admit),  but  whether  it 
can  give  rise  to  the  precise  form  of  hole  requiiing  explanation.  The 
advocates  of  the  atmospheric  theory  ought  to  bring  forward  speci- 
mens of  holes  exactly  agreeing  with  the  alleged  PAo2a«-boring8,  from 

^  See  Reports  of  the  Proceedings  of  the  Oeological  Society  in  the  Jnne  number 
ofihiB  Magazine,  p.  282. 
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walls  of  bnildingBy  or  from  qoaniefl,  where  the  eomrnemctmad  of 
atmospheric  action  can  be  traced. 
MAMcmwTSB,  SU<  ir«y,  1869.  D.  MAOKnrrosH. 


TEETH  OF  0LIMAX0DU8,  FROM  THE  COAL  MEASURES. 

Snt, — I  again  ventm^  to  trouble  yon  with  a  few  remarks  on  the 
rare  Coal-measure  fish  ClimaxoduB^  about  which,  so  far  as  I  haye 
been  able  to  ascertain,  nothing  whatever  is  known  beyond  the  faioi 
of  its  having  possessed  teeth  of  a  very  peculiar  form. 

On  page  496  of  the  Geological  Magazine  (November,  1868), 
there  appears  a  figure  of  the  first  specimen  of  Climaxodm  discovered 
by  me  in  the  shaJe  of  Newsham  Colliery,  Northumberland,  and  at 
page  42  (January,  1869),  reference  is  made  to  three  additional 
specimens  from  the  same  Colliery.  Since  those  communications  ap- 
peared I  have  found  four  specimens  of  Cltmaxodua,  three  of  which 
closely  resemble  the  figure  just  referred  to,  but  one  appears  suffi- 
ciently destinctivo  in  its  form  to  justify  its  being  erected  into  a  new 
species.  In  size  it  very  closely  resembles  that  which  I  named 
Cltmaxodus  ovatus,  but  in  its  general  outline,  and  especially  in  the 
ridges  which  traverse  its  surface,  it  is  remarkably  unlike  any  sped- 
raen  I  have  previously  found  or  examined.  I  propose  for  it  the 
specific  name  vermiformiSy  as  descriptive  of  its  leading  peculiarity, 
viz.  the  possession  of  vermiform  ridges  across  its  surface.  ClinMX' 
odu8  vermiformiSf  is  from  the  Low  Main  Coal  Shale,  Newsham 
Colliery,  Northumberland. 

General  character :  Tooth  longer  than  wide,  gradually  narrowing 
towards  the  posterior  extremity,  the  crown  crossed  by  vermiform, 
irregularly  bent,  transverse  ridges  at  right  angles  to  its  length ;  the 
surface  somewhat  rough  and  granular. 

Cltmaxodus  vermiforviiSf  sp.  nov.  The  specimen  is  nearly  perfect, 
a  fragment  of  the  posterior  extremity  being  absent ;  the  length  of 
the  specimen  is  six-eighths  of  an  inch,  the  width  at  the  broadest 
part  is  also  six-eighths,  and  the  narrow  posterior  end  is  four-eighths 
of  an  inch  wide ;  the  crown  is  crossed  by  three  very  irregular  ver- 
miform ridges,  the  second  ridge  being  excessively  bent,  at  one  part 
of  its  course  it  approaches  the  first  ridge  within  one-sixteenth  of  an 
inch,  and  at  another  part  it  is  four-sixteenths  of  an  inch  from  it ;  the 
third  ridge  is  imperfect,  but  the  portion  that  remains  indicates  that 
it  also  crossed  the  crown  of  the  tooth  in  a  tortuous  manner,  the 
crests  of  the  ridges  on  the  crown  of  the  tooth  are  nearly  on  the  same 
level,  and  the  spaces  between  each  ridge  are  deeply  concave;  the 
surface  of  the  bone  forming  the  tooth,  when  seen  by  means  of  a 
microscope,  presents  a  shimmering  lustre,  although  the  tooth, 
when  examined  by  the  naked  eye,  appears  perfectly  black.  The 
tooth  is  attached  to  a  thin  plate  of  bone,  and  the  curve  of  the 
plate  supporting  the  tooth  is  sigmoidal  and  resembles  that  of  CZt- 
maxodus  ovatus,  a  specimen  of  which  may  seen  in  the  British 
Museum  by  anyone  who  is  desirous  of  an  acquaintance  with  the 

teeth  of  this  obscure  Carboniferous  fish.  T.  P.  Babkas. 

Nkwcastls-un-Ttnb,  June  IIM,  1869. 
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ON  THE  EELATION  OF  THE  POEPHYET  SERIES  TO  THE  SKIDBAW 

SLATES  IN  THE  LAKE  DISTfilCT. 

Snt, — ^In  the  Geolooigal  Magazine  for  Febraaiy  last^  there  ii  a 
paper  by  Mr.  J.  R.  Dakyns  on  a  supposed  unconformity  of  the  Por- 
phyry series  on  the  Skiddaw  Slates.  When  I  read  the  paper  I 
doubted  very  much  the  correctness  of  Mr.  Dakyn's  obaervationB,  and 
since  then  I  have,  along  with  my  colleague  (Mi.  J.  C.  Ward,  who  is 
now  surveying  that  part  for  the  Gk)vemment  Geological  Survey),  ex- 
amined the  line  of  junction  between  the  Porphyry  series  and  Skid- 
daw  Slates  from  Derwentwater  to  Wamscales  Bottom,  Buttermere^ 
and  we  found  that  throughout  the  entire  distance  the  two  formationi 
are  brought  against  each  other  by  faults  of  considerable  magnitude. 
I  cannot  enter  into  details,  which  must  be  reserved  for  the  G^eologioal 
Survey  Memoirs  of  that  country.  It  is  possible  there  may  be  an 
unconformity  between  the  two  series  of  b^s,  but  the  evidenoe  of  it 
must  be  sought  for  elsewhere  than  in  the  district  described  by  Mr. 
Dakyns. 

In  reference  to  an  additional  Note  by  Mr.  Dakyns  on  the  same 
subject  in  the  March  number,  I  beg  to  say  there  is  '*  a  fault  with  an 
enormous  throw"  along  Derwentwater. — ^I  am,  Sir,  your  obedient 
servant,  W.  Talbot  Ayxlinb. 

GlOLOOICAL  SURTET  OV  EnOLAND  AND  WaLBS, 

E:Ein)AL,  JuM  2Sihj  1869. 

ON  ME.  MUEPHTS  THEOEY  OF  THE  CAUSE  OP  THE  GLACIAL 

CLIMATE. 

Sir, — In  the  Geol.  Mag.,  July  1,  p.  331,  you  report  at  the  meeting 
of  the  Greological  Society,  June  9th,  a  paper  by  J.  J.  Murphy,  Esq., 
F.G.S.,  *'  On  the  Nature  and  Cause  of  the  Glocial  Climate.'*  It  is  stated 
that  he  agrees  with  me  as  to  the  Cause  of  Glacial  Climate  except  in 
one  instance.  "  He  maintained  in  opposition  to  Mr.  Croll  that  the 
glaciated  hemisphere  must  be  that  in  which  the  summer  occurs  t« 
aphelion  during  the  greatest  eccentricity  of  the  earth's  orbit  He 
shewed  that  a  cool  summer  had  more  to  do  with  the  prevalence  of 
glacial  conditions  than  a  cold  winter,  and  referred  to  several  phe- 
nomena furnishing  arguments  in  favour  of  his  opinion.*' 

I  fear  that  Mr.  Murphy  must  be  resting  his  theory  on  the  mis- 
taken idea  that  a  summer  in  aphelion  ought  to  melt  less  snow  and 
ice  than  one  in  perihelion.  It  is  quite  true  that  the  longer  summer 
in  aphelion — other  things  being  equal — is  colder  than  the  shorter 
one  in  perihelion,  but  the  quantity  of  heat  received  from  the  sun  is 
the  same  in  both  cases.  Consequently  the  quantity  of  snow  and  ioe 
melted  ought  also  to  bo  the  same;  for  the  amount  melted  is  in 
proportion  to  the  quantity  of  energy  in  the  form  of  heat  received. 

It  is  true  that  with  us  at  present  less  snow  and  ice  are  melted 
during  a  cold  summer  than  during  a  warm  one.  But  this  is  not  a 
case  in  point,  for  during  a  cold  summer  we  have  less  heat  than 
during  a  warm  summer,  the  length  of  both  being  the  same.  The 
coldness  of  the  summers  in  this  case  is  owing  chiefly  to  a  portion  of 
the  heat  which  we  ought  to  receive  from  the  sun  being  cut  off  by 
some  obstructing  cause. 
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The  reason  why  we  have  so  little  snow,  and  oonseqnently  Belittle  ice, 
in  temperate  regionB,  is  not,  as  Mr.  Murphy  seems  to  suppose,  that 
the  h^t  of  summer  melts  it  ^11,  but  that  there  is  so  little  to 
melt.  And  the  reason  why  we  have  so  little  to  melt  is  Uiat,  owing 
to  the  warmth  of  our  winters,  we  have  generally  rain  instead  of 
snow.  But  if  you  inorease  the  ecoentricity  very  muoh,  and  plaoe 
the  winter  in  perihelion,  we  should  probably  have  no  snow  whatever, 
and  it  would  then,  in  so  far  as  glaciation  is  oonoemed,  matter  very 
little  what  sort  of  summer  we  had. 

But  it  is  not  correct  to  say  that  the  perihelion  summer  of  the 
glacial  epoch  must  have  been  hot  There  are  physical  reasons 
which  go  to  prove  that,  notwithstanding  the  nearness  of  the  sun  at 
that  season,  the  temperature  would  seldom  if  ever  rise  much  above 
the  freezing  point.  See  Philosophical  Magazine  for  August,  1864, 
pp.  134,  135 ;  February,  1867,  pp.  125, 126.  Jambs  Oroll. 

Edotbukoh,  JtUp  SM,  1869. 

BJNORNIS  AN  AUSTRALIAN  GENUS. 

Sib, — ^It  will  be  interesting  to  your  readers  to  know,  that  evidence 
has  at  length  been  discovered  of  the  former  existence  in  Continental 
Australia  of  birds  of  the  Pleistocene  New  Zeedand  genus  Dinomia. 

A  short  time  since  a  well  was  dug  in  that  part  of  the  Peak  Downs 
in  QueensLind  (about  lat  22°  40'  S.)  between  Lord's  Table  Mountain 
and  the  heads  of  Theresa  Creek,  near  the  track  from  Clermont  to 
Broad  Sound. 

The  well  passed  through  30  feet  of  black  trappean  alluvisd  soil, 
so  common  in  Australia,  which  rested  on  150  feet  of  drift  pebbles 
and  boulders,  on  one  of  which  (at  that  depth)  rested  a  short  thick 
femur,  so  filled  in  with  mineral  matter  (calc  spar  and  iron  pyrites) 
as  to  give  the  internal  structure  more  the  appearance  of  a  reptilian 
than  an  ornithic  bone.  I  have  never  yet  seen  any  bone  in  Australia 
so  much  mineralised  and  yet  retaining  its  distinctive  osseous  fea- 
tures. When  placed  in  my  hands  it  had  been  already  broken  in  two, 
just  as  a  bird's  bone  would  be  likely  to  break.  But  besides  this 
there  are  two  crushed-in  fractures  of  ancient  date,  which  have 
broken  in  the  surface  of  the  bone,  and  if  not  made  in  the  life  time 
of  the  bird,  were  probably  made  by  the  violence  of  the  heavy  drift 
in  which  it  was  found. 

I  had  an  opportunity  of  comparing  it  hastily  at  the  Australian 
Museum  in  company  of  Mr.  Gerard  Erefft,  our  able  Curator,  and 
was  convinced  of  its  being  a  bird  bone  allied  to  Dinomia,  to  which 
opinion  I  was  afterwards  led  by  reference  to  the  writings  of  Pro- 
fessor Owen.  Since  then  Mr.  Krefft  has  compared  it  wiUi  a  collec- 
tion sent  over  from  New  Zealand  by  Dr.  Haast,  and  has  been  enabled 
to  determine  it  to  be  a  bone  belonging  to  Dinornis. 

I  take  advantage  of  the  departure  of  the  mail  to-morrow  to  an- 
nounce this  fact,  waiting  for  a  further  account  of  the  specimen  from 
Mr.  Krefft. 

The  Peak  Downs  were  discovered  by  Leichhardt  in  his  feunouB 
expedition  to  Port  Essington  in  1845. 


884  CarreBpcndenee — Mr.  John  ARUer. 

Sinoe  then  the  district  has  been  traversed  by  Mr.  Oregoiy,  to 
whose  journal  as  well  as  to  that  of  Leichhardt  your  readers  an 
referred.  The  Pe^k  Downs  are  now  settled,  and  a  considerable 
population  have  been  digging  gold  on  Theresa  Creek  and  in  other 
places,  and  mining  for  copper  has  made  advances  to  the  westward  at 
ifount  Drummond. 

Some  time  ago  my  attention  was  invited  to  a  statement  made  bj 
the  Oold  Commissioner  there,  to  the  effect  that  a  **  Tertiary  River  *^ 
had  been  discovered,  and  I  was  requested  to  examine  the  facts 
alleged.  On  breaking  up  a  vast  amount  of  the  pebbles  and  boulders 
said  to  have  been  found  in  this  **  Tertiary  Biver,"  I  discovered  that 
there  was  no  clear  evidence  of  anything  that  could  be  called  Ter- 
tiary ;  but  that  they  were  pebbles  of  probably  Quaternary  accumu- 
lation, consisting  of  Silurian,  Carboniferous,  and  Secondary  rocks 
with  the  igneous  rocks  of  the  neighbourhood,  which  latter  may  be  in 
part  of  Tertiary  age. 

In  some  of  the  creeks  running  more  to  the  south-eastward  from 
the  Peak  Downs,  and  like  Theresa  Creek,  belonging  to  the  Mackenzie 
Biver  system  (e.g.,  Crinum  Creek),  occur  bones  of  Trionyx  and  Cro* 
eodile,  A  year  or  two  ago  I  forwarded  some  of  these  to  my  friend 
Professor  Huxley,  whose  determination  I  have  not  yet  received. 

The  naked  fact  of  the  discovery  of  Dinomia  in  this  country  is  of 
some  value  as  to  Geological  inferences. 

I  may  add,  in  conclusion,  that  I  look  forward  to  further  disooveriei 
in  the  vast  accumulations  of  drift  that  encumber  some  of  the  localities 
in  the  neighbourhood  of  the  rivers  watering  the  Leichhardt  district 
where,  among  other  relics,  are  those  of  the  Carboniferous  formation 
which  now  presents  only  the  wreck  of  a  mass  of  strata  that  once 
must  have  been  nearly  continuous  over  an  area  comprising  several 
degrees  of  latitude  and  longitude  on  one  side  or  other  of  the  Tropic 
of  Capricorn.  W.  B.  Clabk*,  F.G.8. 

St.  Leonard's,  New  South  Walb8, 
I9tk  May,  1869. 

P.S. — I  have  omitted  to  mention,  that  in  the  collection  I  exhibited 
at  Paris  in  1855,  No.  49  consisted  of  Osseous  breccia  (Bird  bones) 
from  the  Coadrigbeo  Cavern,  in  New  South  Wales.  So,  DinorwUy 
though  new,  is  not  the  first  of  its  order. 


THE  SO-CALLED  HYOID  PLATE  OF  ASTER0LEPI8, 

Sir, — It  may  gratify  the  workers  in  the  Old  Bed  Sandstone 
to  learn  that  I  have  solved  the  puzzle  of  the  so-called  Hyoid 
plate  of  Asterolepis,  It  is  in  reality  a  Dorsal  plate  fitting  on 
immediately  behind  the  "Cranial  Buckler**  in  nearly  the  same 
position  as  that  occupied  by  the  Dorsal  plate  of  the  Coccoateus.  1 
nave  succeeded  in  obtaining  two  fine  specimens  of  the  head  of  the 
Asterolepis  with  these  plates  in  their  proper  positions,  from  the 
(Treat  Flag  Deposits  of  Caithness,  and  I  hope  to  be  able  to  lay  them 
b.^f«)ro  the  Geological  Society  of  London  in  the  course  of  the  next 
winter.  John  Milubb. 

27,  Bloomsrurt  Street,  Bedford  Squarb, 
London,  10(/i  Ju/y,  VS&9. 
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I. — ^ThK  FBSSHWATKIt  DEPOSITS  OF  THE  YalLSY  OF  THE  LeA  NEAB 

Walthamstow,  Essex. 
By  the  Editor. 

OWING  to  the  great  increase  of  the  population  of  the  Eastern  parts 
of  London,  the  East  London  Water  Works  Company  have  been 
engaged  for  several  years  past,  in  constructing  most  extensive 
Reservoirs  for  the  storing  and  filtering  of  Water. 

These  Eeservoirs  commence  near  the  Lea-Bridge  road,  and  extend 
thence  in  a  northerly  direction  beyond  the  Tottenham  Railway 
Station,  and  occupy  a  large  tract  of  the  Lea  Valley,  known  as  the 
Walthamstow  Marshes. 

About  a  quarter  of  a  mile  from  the  Great  Eastern  Railway  at 
Tottenham,  between  the  Mills  and  Higham  Hill,  two  large  Reser- 
voirs are  now  in  process  of  excavation,  covering  together  more  than 
one  hundred  acres. 

The  depth  penetrated  over  the  whole  area  of  the  floor  of  the 
Reservoirs  probably  nowhere  exceeds,  on  an  average,  10  feet,  but 
the  trenches  made  for  the  **  puddle- walls "  in  the  centre  of  the 
artificial  embankments  which  enclose  the  Reservoirs,  go  down  to  a 
depth  of  20-24  feet. 

The  materials  removed  are  all  of  Post-Tertiary  age,  and  consist  of 
surface-soil,  loamy  clay,  peat,  shell-marl,  coarse  and  fine  sands, 
rounded  and  sub-angular  gravels  from  the  Chalk  and  Woolwich 
series,  ^^th  pebbles  of  chert  and  sandstone  from  the  older  rocks. 

The  beds  above  the  gravel  which  forms  the  floor  of  the  Reservoirs, 
vary  in  thickness  and  extent  over  the  whole  area.  Thus,  the  shell- 
marl  or  deposit  consisting  of  a  vast  accumulation  of  Land  and 
Freshwater  shells  (the  species  of  which  are  hereafter  noticed), 
varies  in  thickness  from  two  inches  to  three  feet,  and  occupies  basins 
or  depressions  in  the  underlying  clay  or  gravel  beds. 

Amongst  the  varied  sections  presented  during  the  progress  of  the 
works,  the  following  will  illustrate  the  order  of  succession  of  thA 
deposits  cut  through. 

VOL.  VI. — no.  Ljun,  *^^ 
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Section  No.  1  at  South-East  oomer  of  EaBtem  Beservoir : — 

..  No.  1.  Barface  soil      12  inches. 

yi    It*  Ui&ycy  ioftm    •••    •••     «••    •••     •••    •■•    •••    •«•    xo      y^ 

y,    3.  White  shell-marl     ...     10      ,, 

,y   4.  White-coated  sub-angular  grayel,  encrusted  with 

lime  from  superimposed  shell-marl 18      ,« 

„   5.  Bounded  and  sub-angular  graTel,  stained  with 

oxide  of  iron  (actual  depui  not  ascertained). 

This  gravel  ^No.  5),  which  forms  the  floor  of  the  Eeservoir,  is  of 
very  considerable  thickness.  At  one  spot,  where  pumping  for 
''  puddling  "  had  been  going  on,  a  hole,  more  than  10  feet  in  depth 
from  the  surface  of  the  gravel-bed,  still  showed  the  same  gravel 
with  abundance  of  water. 

Section  No.  2  at  South-west  comer  of  Western  Eeservoir : — 

No.  1.  Vegetable  Mould     12  inchea. 

„    2.  Stin  brown  Clay     24      „ 

«,    3.  Shell-marl  and  Marly  Clay    12     to  36      „ 

„   4.  Stiff  dark  clay  with  wood 18      „ 

„  6.  Peat  lying  on ...  24       „ 

„    6.  Thin  band  of  black  grayel  stained  by  OTcrlying 

UC&w         .••  .••  ...  .••  ■•«  •.•  •••         ...  *••  O  f, 

„   7.  Clean  red  gravel  (corresponding  with  Bed  5  of  Section  No.  1, 
and  forming  the  floor  of  the  Resenroir). 

Section  No.  3  in  the  Eastern  Reservoir,  and  near  the  Embankment 

between  Eastern  and  Western  Reservoirs : — 

No.  1.  Surface-soil      18  inches. 

„    2.  Stiff  Clayey  Loam •     18       „ 

„    3.  Very  compact  black  Peat       3  feet 

„    4.  Shell-marl 12  inches. 

„    5.  "White-coated  sub-angular  GraTel 12       „ 

„    6.  Clean  red  Gravel  forming  floor  of  Reservoir,  equiyalent  to  bed 
5  of  section  Xo.  1  (depth  not  ascertained). 

The  beds  above  the  shell-marl  (and,  in  some  parts  of  the  area, 
those  also  below  it),  contain  abundant  remains  of  forest  vegetation. 
Large  areas  of  the  upper  loamy  and  peaty  beds,  where  exposed  in 
the  course  of  the  works  by  the  removal  of  the  more  superficial 
layers,  exhibiting  the  ancient  remains  of  trees  with  their  spreading 
roots  still  in  situ,  but  in  most  instances  converted  into  lignite  and 
coated  with  bog-iron-ore.  Hazel  nuts  are  abundant,  and  we  were 
able  to  detect  evidence  of  the  Oak  and  the  Alder,  but  there  are  no 
doubt  several  other  trees  which  may  be  determined  by  their  wood 
upon  further  examination  under  the  microscope. 

The  peat,  especially  near  the  centre  of  the  works  (section  No.  3), 
attains  a  thickness  of  more  than  three  feet,  and  is  exceedingly  stiflT 
and  compact  when  first  cut  through,  but  from  exposure  it  rapidly 
dries  and  cracks  vertically  into  irregular  prismatic  masses,  whicdi 
may  be  readily  detaclied. 

The  Shell-bed,  on  the  Eastern  and  Northern  sides  of  the  area 
exposed,  exhibited  many  cases  of  oblique  lamination,  indicative  of 
currents  and  a  winding  rivercourse.  Most  of  the  bivalve  shells 
have  their  valves  united,  and  the  Uniones  reposing  in  their  natural 
position  as  in  life,  whilst  the  operculum  remains  in  the  aperture  of 
many  of  the  PaludinidcB, 
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An  examination  of  a  small  quantity  of  the  materiaLs  composing  the 
the  Shell-marly  yielded  the  following  spedes  of  Land  and  Freshwater 
shells. 


Melix  kortetuiSf  Miiller. 

nemoralis^lAan, 

arbuttorumy  Linn. 

erieetorum,  MtilL 

eaperatcliontt, 

hitpida^  linn. 

Sueeinea  putrU^  Linn. 
Zua  lubrica,  Miill. 
Clausilia  bidms,  MiilL 
Zimnea  ttoffnaliM,  Linn. 
peregra^  Mull.,  sp. 

aurieulariay  lAnn.|  sp. 

paitutrisj  Linn.,  sp. 


Zimma  truneatuloj  Miill.,  ip. 
FUmorbU  cometu^  Linn.,  ip. 

earinaiw,  Miill.,  ip. 

vortex,  Lmn.,  sp. 

AtuflfuJhtvuUilit,  MulL,  sp. 
Vahat0  piteimUiSy  Miill. 
Bithinia  tentaeukUOj  Linn« 

vetUricotOy  Gray. 

Neritina  JluviatilUy  Linn. 
Unio  tumiduty  Beti. 

pietorumy  Linn. 

JHsidium  amnicumy  Miill. 
CycUu  eorneoy  Linn. 


From  the  Peat  and  Shell-marl,  the  following  Mammalia,  eta,  have 
been  identified,  viz.  :— 

Nature  and  BelatlTe  Abundaaoe,  ete. 
By  his  Osseous  remains  and  implements^ 

in  stone,  bone,  bronxe,  ana  iron.^ 
Common. 
Not  common. 
Several  examples. 
Abundant. 


Han. 

(Umia  luptUy  Linn. 
Vulpes  vulgarUy  Briss. 
Castor  JSuropauSy  Owen. 
JEquiu  eaballuSy  Linn. 
8tu  serofa^  Linn. 
Cervus  elaphua^'^  Linn. 
Cervus  eapreolus^  Linn. 
Cervus  datna^  Linn. 

taranduSj  Linn. 

Aleea palmattui^  (Cervus alees)^  Linn. 
Capra  hircus,  Linn. 
Bos  primigenius^  Boj. 

—  kfigifronsy  Owen. 

—  frontosus}  Nilss. 

Ayes. 
Maliatua  pelagieus 
8p. 

Pisces. 
Sp.  ( Vertebra,  etc.) 


yy    of  all  ages. 
Not  common. 

One  antler  (probably  recent). 
Antlers — rare. 
Rare. 

Abundant ;  many  skulls  of  kids. 
Not  common. 
Common. 
Rare. 

TTibia)  rare. 
A  few  bones. 

Rare. 
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From  the  lower  beds  reached  in  excavating  for  the  "  puddle- wall : 

Elephas  primigeniu8,  Blum.  Portions  of  tusk  and  molar  tooth. 

Bo8  primigenius,  Bojanus.  Head  and  horn-cores. 

Cervus  strong yloeerosy  Owen.  Base  of  a  gigantic  antler. 

Mr.  A.  W.  Franks,  F.S.A.,  Keeper  of  the  Ethnographical  Depart- 
ment, and  of  the  "  Christy  Museum,"  kindly  informs  me  that  he 
has  examined  and  identified  the  following  works  of  human  industiy, 

^  Of  the  relative  depth  at  which  these  various  works  of  human  industry  wer« 
actually  obtained,  only  a  rough  estimate  can  be  formed,  as  they  hare,  in  almost  every 
case,  been  obtained  by  Mr.  Joseph  Wood  (the  well-known  collector  of  Bradford  Clay 
Fossils}  from  the  Navvies  employed  in  the  excavation.  The  writer  was  so  fortunate  as 
to  obtain  on  the  £a»t  side  of  the  Eastern  Reservoir  a  Flint  Scraper,  which  he  extracted 
with  his  own  bands  in  undisturbed  matrix  from  the  bed  of  dark  loamy  clay,  three  feet 
below  the  surface. 

'  Having  the  antlers  and  ends  of  the  tynes  in  many  instances  cut  previous  to  their 
having  been  imbedded. 

3  See  description  of  remains  by  Professor  Owen,  p.  389, 
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obtained  from  Wsdthamstow,  most  of  whiob  are  now  in  his  pos- 
session, viz.,  two  bronze  spear-heads,  one  bronze  arrow-head,  one 
bronze  knife,  one  iron  sword  (late  Celtic),  part  of  the  bronze  sheath 
of  a  ''  late  Celtic  "  dagger,  part  of  a  Eimmeridge  coal  armlet,  a 
pierced  axe-head  of  stag's-hom,  a  bone  knife,  a  stag's-hom  clnb, 
various  ''late  Celtic"  earthen  pots,  some  hand-made,  and  some 
probably  turned  on  a  wheel,  etc.,  etc. 

In  tiacing  back  the  history  of  this  locality,  it  is  ezceedin^j 
difficult  to  ascertain  any  very  exact  data.  But  this  much  is  certain, 
that  so  late  as  ii.D.  1700,  the  entire  tract  between  the  Bivers  Boding 
and  Lea  was  forest-land,  the  greater  part  covered  with  timber. 

In  the  Notes  to  Bowen*s  Map  of  Essex  (1743),  it  is  stated 
<<  Epping  forest  was  formerly  of  very  large  extent,  but  its  limits 
were  settled  and  restrained  by  Act  of  Parliament  (17  Car.  L), 
according  to  which  regulation,  it  is  now  about  14  miles  long  and  10 
broad.  Tis  full  of  game,  and  well  stocked  with  deer,  said  to  be  the 
largest  and  fattest  in  the  kingdom." 

According  to  the  records  of  the  time  of  Henry  HE.  (1228),  and 
Edward  I.  (1298  and  1300),  the  whole  County  of  Essex  was  at  that 
time  one  entire  Forest. 

There  is  little  doubt  that  Henhault,  Epping,  Walthamstow, 
Tottenham,  Enfield,  and  Edmonton,  were,  at  no  very  remote  period, 
one  continuous  tract  of  Forest  land.  In  the  reign  of  Henry  IL  (1154), 
the  Forest  of  Middlesex  extended  from  Houndsditch,  to  about  12 
miles  north  of  London,  and  belonged  to  the  Corporation  of  the  City. 
The  Forest  is  described  as  abounding  in  wolves,  wild  boars,  stags, 
and  wild  bulls.  So  late  as  the  time  of  Henry  VI.  (1485),  wolves 
were  met  with  there. 

This  tract  was  not  disafforested  until  1777  (17  Geo.  III.,  o.  17). 

Chapman  and  Andre's  Map  of  Essex  (1777)  is  the  earliest 
accurate  map  of  this  county,  and  shows  at  least  a  portion  of  the 
tract  imder  consideration,  still  covered  with  Forest  trees,  and  styled 
Walthamstow  Forest.  Indeed,  so  late  as  the  first  Ordnance  Survey 
Map  (published  in  1805),  the  "Lower  Forest,"  extended  close  to 
Maryland  Point,  Stratford. 

In  referring  to  these  records  of  the  former  continuity  and  extent 
of  Epping  and  Walthamstow  Forests,  I  do  so,  not  to  explain  away 
the  imdoubted  antiquity  of  these  buried  remains,  but  rather  to  show 
that  their  quiet  repose  for  so  long  a  period  at  so  comparatively 
trifling  a  distance  beneath  the  surface  soil,  is  in  all  probability  due  to 
the  fact  that  the  spot  where  they  occur  has  not  been  disafforested 
100  years,  and  has  never  been  disturbed  by  agriculture,  but  used 
simply  as  pasturage. 

Note, — From  the  broad  tract  of  the  Lea  Valley  occupied  by  the 
Freshwater  Shell-bed,  and  also  from  the  abundance  of  Drift-wood, 
together  with  remains  of  the  Beaver,  it  is  quite  possible  that  we 
may  have  here  preserved  to  us  the  evidences  of  an  old  forest-tract 
flooded  by  Beaver  dams,  a  condition  of  things  which  is  sure  to  arise 
wherever  the  Beaver  makes  his  habitation. —  See  **  The  American 
JSeaver  and  his  Works/*  b^  1j(^w\&  R.  Morgan,  Philadelphia,  1868. 
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n. — ^NOTS  OK  THS  0C017BBXN0S  OF  BlMAINB  07  THS  EUL   {AlOBB 
PALMATUS)   IN  BbITIBH  POST-TIBTIABT  DSPOSITB. 

Bj  PfofsMor  OwBir,  F.R.S. 

AT  the  date  of  pablioation  of  my  " British  Fossil  Mammals" 
(1846)  I  had  not  obtained  satisfisKitory  evidenoe  of  the  Elk  as 
one  of  them.  But  shortly  after  that  period  tiie  Tyne-side  Naturalists 
recorded  in  their  instruotive  '  Transactions '  the  discovery  of  a  fine 
antler  of  an  Elk  (<  Aleea  palmaim  foBsilU '  of  the  <  Club ')  in  a  Peat- 
bog, near  the  North  Tyne  Biver,  Northumberland.  I  am  now  able 
to  add  to  that  notice  evidence  of  the  extension  of  the  locaUties  of 
tme  Elk-remains  as  far  south  as  Walthamstow,  Essex.  The  exca- 
vations of  the  East  London  Waterworks,  now  in  progress,  have  ex- 
posed sections  of  an  old  bed  of  the  River  Lea,  near  Walthamstow. 
In  this  bed,  at  from  five  to  eight  feet  in  depth,  have  been  obtained 
remains  of  Bos  longifrons,  Capra  hireus,  with  remarkably  fine  horn- 
cores,  part  of  an  antier,  two  feet  eight  inches  long,  of  a  Reindeer 
(C  tarandus),  and  in  another  kind  of  deposit,  as  evidenced  by  the 
darker  colour  of  the  bones,  and  a  thin  partial  coating  of  limy  matter, 
were  obtained  the  humerus,  antibrachium,  and  metacarpus  of  an 
Elk,  closely  corresponding  with  those  of  the  existing  Scandinavian 
species  ( Cervus  Aidses,  Linn. ;  Alces  palmatus ;  Auct,  and  Alces 
EuropcBus,  Hamilton  Smith).* 

The  length  of  the  humerus  is  1  foot  3  inches :  the  least  circum- 
ference of  the  shaft,  4  inches  10  lines ;  the  length  of  the  anti- 
brachium is  1  foot  7  inches ;  its  least  circumference,  5  inches  3  lines. 
The  ulna  is  anchylosed  to  the  radius  along  great  part  of  its  distal  half. 
The  metacarpus  is  1  foot  9  lines  in  length,  and  4  inches  in  circumfer- 
ence. The  characters  of  these  bones  m  the  peculiarly  long-legged 
kind  of  deer  called  '  Elk  '  or  '  Moose'  differentiate  them  readily  and 
strongly  from  those  of  the  Bovines,  of  the  Megaceros,  and  of  the  Wapiti 
or  other  large  round-antlered  deer.  They  are,  perhaps,  more  satis- 
factory evidences  of  Al^^es  than  portions  of  antler.  Professor  Gervais, 
e.g.,  writes  doubtfully,  on  such  grounds,  in  regard  to  '  Cervus  aires ' 
as  a  French  fossil : — "  Cotte  espece — ^parait  avoir  laiss6  des  debris 
fossiles  en  France  dans  les  terrains  diluviens.  M.  de  Christol  y  ai 
rapporte  quclques  portions  de  bois  extraites  des  sables  diluviens  des 
Riege,  pres  Pezenas,  que  nous  attribuerons  h  notre  Cervus  mat' 
iiaUs"     (Paleontologie  Frangaise,  4to.  p.  80). 

We  owe  to  Julius  Cresar  the  valuable  record  of  the  existence  of 
both  the  Reindeer  (Bos-cervus)  and  the  Elk  (Alces)  in  the  Black 
Forest  and  conterminous  part  of  Grermany  at  the  period  of  his  cam- 
paign in  that  country  and  in  Gaul.  (De  Bello  Gallico,  Lib.  vi.  cap. 
xxvi.  p.  320.     Ed.  Ludg.  Bat.  1737). 

^  I  haye  not  been  able  to  discern  any  distinctiye  character  of  specific  yalue  between 
the  N.  American  and  Scandinayian  Elks. 
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in. — On  the  OsGiiNio  Remains  found  in  Cult  neab  CsorrHSiD, 

Renf&ewshibs. 

By  Jambs  A.  Mahont,  Esq. 

THE  number  of  the  Geological  Magazine,  for  September  last,* 
contained  a  description^  by  Mr.  James  G^ikie,  of  stratified 
beds  of  sand  and  mud  intercalated  with  Boulder-clay^  which  occur 
in  the  Cowdon  valley,  near  Crofthead.  His  reference  to  some  con- 
tained vegetable  ddhria  induced  me  to  make  an  examination  of  the 
strata,  which  has  resulted  in  revealing  an  abundance  of  organic 
remains  quite  exceptional  in  such  deposits. 

In  the  stratified  beds,  which  are  cut  into  to  the  depth  of  thirteen 
feet,  there  are  some  layers  of  vegetable  matter.  Two  are  spedailj 
well  marked;  the  lower,  two  inches  in  thickness,  containing  numerous 
stems  of  mosses,  and  the  upper  (lying  seven  feet  higher  in  the 
section)  ten  to  twelve  inches  thick,  being  that  in  which  the  skull  of 
Boa  primigenius  was  found.  These  layers  differed  somewhat  in  the 
species  of  the  organic  remains,  as  well  as  in  their  comparative 
abundance,  though  both  were  rich  in  the  relics  of  what  must  have 
been  a  varied  fauna  and  flora.  The  lower  two-inch  bed  was  re- 
markable for  the  numerous  stems  of  Hypnum  tamariscinum  whidi 
occurred  through  its  entire  mass,  and  the  fragments  of  a  soft-shelled 
Entomostracan — probably  a  Daphnia,  which  must  have  existed  in 
myriads  during  the  deposition  of  this  bed.  It  also  contained  many 
plant-seeds ;  fragments  of  wood,  birch  and  hazel  being  most  frequent; 
three  species  of  mosses ;  and  eggs  of  an  insect — one  of  the  EphemeridoR. 

From  the  upper  leaf-bed  I  obtained  some  species  of  Desmids — 
these  microphytes  being  quite  absent  in  the  lower  bed ;  eleven  mosses; 
nine  Phanerogams ;  and  in  the  animal  kingdom,  representatives  of 
Protozoa,  Annelida,  Crustacea,  and  Insecta.  The  bed  was  not  equally 
rich  in  organisms  through  its  whole  extent  On  separating  the 
layers  at  some  places,  only  a  fragment  of  a  reed-like  plant  would 
be  visible,  while  other  parts  wore  crowded  with  mosses  and  leaves 
of  the  Pond-weed.  Where  the  plants  existed  in  greatest  plenty, 
there  the  animal  remains  wore  also  most  abundant.  The  larger 
objects  were  removed  from  the  surfaces  exposed  on  separating  the 
various  laminsB,  the  remaining  portion  being  afterwards  macerated 
in  water,  when  many  seeds  were  found  floating  on  the  surface.  The 
residue  was  then  passed  through  sieves  of  different  sizes — thus 
yielding  an  assorted  series  of  remains  which  were  mounted  for  iden- 
tification. 

On  examining  a  portion  of  this  leaf-bed  under  the  microscope,  I 
was  gratified  and  surprised  at  finding  the  whole  field  of  view  crowded 
with  frustules  of  Diatoms,  many  of  them  broken  and  all  free  from 
endochix)me.  They  abounded  in  the  twelve  inch  leaf-bed,  forming, 
as  nearly  as  I  could  determine,  one  fourth  of  the  entire  mass.  la 
order  to  procure  them  free  from  extraneous  matter,  I  steeped  2oz. 
of  the  clay  in  water  for  a  few  minutes,  then,  with  frequent  stirring, 

1  Geol.  Mao.,  Vol.  V.,  p.  393. 
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poured  off  the  water  holding  the  lighter  particles  in  Buspension, 
allowed  the  remainder  to  rest  for  a  time,  when  the  dear  snpematant 
liquid  was  removed  and  the  residue  dried  and  afterwards  ignited  for 
h^f  an  hour,  which  dissipated  the  organic  substances  present;  boiled  in 
strong  hydrochloric  acid,  thus  dissolving  the  alumina,  iron,  and  lime, 
and  leaving  a  white  powder  composed  exclusively  of  diatoms  and 
grains  of  quartz.  These  were  separated  to  some  degree  by  repeated 
washings,  the  heavier  fragments  of  quartz  subsiding  rapidly  and 
remaining  behind. 

In  submitting  a  list  of  the  species  of  organic  remains,  I  may 
premise  that  a  few  of  the  names  must,  from  the  fragmentary  state 
of  the  objects,  be  held  only  as  indicating  their  possible  affinities. 

PLANTJB. 

DssiODiiLS. — llKcrasteriaB  den^tcuZoto,  in  the  sporangial  state. 

Abundant. 
Siaurastrvm  polymorphum,     A  single  example. 
Coamarium.    An  empty  frond. 

niATOMACEA. 


Epithemia  turgida. 

„        Borex. 

„        gibha, 
CymheUa  cuspidata. 

,,      Ehrefiibergii. 
Amphora  ovalta. 
Cocconeia  placentvla. 

„  pediculua, 
Cyelotella  minutula, 
Campylodi8cu8  costatus. 

,j  spiralis, 

Surirella  biseriata. 

„      craiicrda, 
Cymatophura  solea. 
Navicula  ovalis. 
Pinnularia  major, 

MUSCI. 

Leshia  sericea, 
Hypnum  palustre, 

tamariscinum, 

splendens, 

uncinatum. 


yy 


jf 


»» 


Pinntdaria  mesolepta, 

„  acuta, 

,f  dactylus. 

Cocconema  lanceolatum, 

„  cistula, 

Odontidium  mutabile, 

,.  Harrisonii, 

Dentieida  sinuata,^ 
Gomphonema  subtile, 

y,  acuminatum, 

Diatoma  vulgare, 
Tabellaria  flocculosa, 
Stauroneis  punctata, 

fy         linearis, 
Melosira  orichalcea. 


Hypnum  rivulare. 

„       cordifolium, 
Climadum  dendroides, 
Pogonatum  nanum. 
Bryum  '   ? 


„       rusdfolium, 

Phanerooamia. — Ranunculus  aquatilis,  Galium  palustre^  Pedicularta 
palustris.  Many  seeds  of  these  plants  were  found,  chiefly  in  the 
upper  bed. 

1  This  Ib  the  commonest  form  in  the  deposit,  composing  probably  a  fourth  of  the 
whole. 
'  This  moss  belongs  to  the  subgenus  JFebera  of  Schimper.    Texture  and  serratures 
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same  as  JF,  ntUam,  but  leaves  somewhat  broader. 
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MyriophyUwn  spicatum.  Represented  by  a  portion  of  the  oiharaotar- 
ifltic  leaf. 

Seirpus  lacustria.  In  the  upper  bed  only,  where  it  was  veiy 
abundant 

Potamogeton  lucens.    Leaves  and  seeds  frequent. 

Scutellaria  galericidaia.  A  leaf  of  an  herbaceous  plant  most  dosely 
agrees  with  this  species. 

Betida  alba.  Numerous  twigs  of  this  tree  were  found  in  the  lower 
bed,  none  in  the  upi>er. 

Corylus  Acellana,  Represented  by  a  fragment  of  root — also  from 
the  lower  bed. 

AyiMALIA, 

Numerous  objects  were  found  which  seemed  to  be  the  remains  of 
infusorial  life  but  too  incomplete  for  identification. 

Sponoidj?.. — SpongtUa  fluviatilta.  The  acicular  spiculae  of  a  fresh- 
water sponge  were  very  frequently  to  be  met  witli, — occurring  indeed 
on  every  slide.  In  one  instance  I  got  a  fragment  of  the  sponge  itself, 
with  the  contained  spicules,  which  quite  agree  with  those  of  & 
fluvtatilia, 

AyNELWA. — Haimopis  aanguisorha.  Two  examples  of  the  jaws  of 
this  leech  with  teeth  all  perfect 

Crustacea. — Daphnta  f  There  occurred  a  very  complete 
organism,  with  rudimentary  eyes  and  jointed  limbs,  which  I  consider 
to  be  a  larval  form  of  Daphnia.  The  lower  bed  contains  thousands 
of  fragments  of  clear  yellowish  animal  tissue  which,  from  its  mark- 
ings aiul  other  charactora,  I  think  are  the  remains  of  a  soft-shelled 
Entomostracan. 

Inseota. — Portions  of  the  elytra  of  beetles  were  pretty  frequent 
Many  mandibles,  etc.,  have  been  mounted  by  Mr.  J.  Coutts — the 
various  objects  indicating  the  presence  of  at  least  three  species. 

Mammalia. — Bos  primigenius,  A  skull  exhumed  by  the  labourera 
and  described  by  Mr.  James  Geikie. 

Tlie  evidence  presented  to  us  by  those  stratified  beds  clearly 
suggests  the  existence  of  a  lake,  and  tlio  organisms  that  peopled  itJB 
waters,  or  lived  along  its  margin,  have  boon  here  wonderfully  pre- 
served during  a  long  lapse  of  time.  Tlie  extent  of  this  time  it  is 
difficult  to  determine  (although  the  latest  observations  on  the  section 
tend  to  confirm  the  opinicm  of  tliese  beds  ])eing  of  Boulder-clay  age), 
but  that  it  dates  at  least  from  the  close  of  the  Glacial  period  is  well 
shown  from  the  following  circumstance. 

Tlie  ijorphyritic  trap,  which  rises  as  a  sloping  wall  at  the  lower 
end  of  the  beds  and  fonns  their  eastern  boundary,  is  a  rock  easily 
acted  on  by  the  weather,  and  already,  after  two  years  exposure  con- 
sequent on  the  removal  of  the  clay,  exhibits  much  disintegration. 
Now  this  rock  face  is  highly  glaciated,  presenting  a  polished  surfeuse 
witli  deep  groovings  and  striations  which  have  evidently  been  pro- 
tected from  obliteration  by  the  water  of  the  small  lake,  formed  soon 
after  the  disappearance  of  the  ice,  and  afterwards  by  the  beds  of 
clay  and  sand  deposited  as  the  lake  gradually  silted  up.     ELad  the 
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crag  been  exposed  to  the  weather  for  a  long  period  after  the  amelio- 
rated climate  set  in  we  should  not  have  had  this  interesting  record 
of  ioe-action,  but  an  undecipherable  heap  of  rock-firagments. 

The  exceeding  abundance  of  Diatomaoeous  remains  is  remarkable. 
In  this  respect  the  deposit  is  such  as  might,  with  some  slight  modi- 
fication of  external  causes,  be  the  equivalent  of  the  famed  Lough 
Moume  and  Lough  Island ;  Beavy  strata  in  Ireland ;  the  Raasay, 
Peterhead,  and  MuU  beds  in  Scotland ;  and  the  Dolgelly  earth  in 
Wales.  That  they  have  not  been  detected  in  the  English  clays 
probably  arises  more  from  lack  of  examination  than  from  any  dearth 
of  these  organisms. 

Note, — ^Mr.  J.  Wallace  Young,  of  this  city,  has  directed  my  atten- 
tion to  the  presence  of  titanic  acid  in  the  laminated  clay,  as  well  as 
in  some  of  the  adjacent  rocks.  The  proportions  varied  from  '94  per 
cent  in  the  day  to  2.93  per  cent,  in  one  specimen  of  felstone.  In 
an  examination  I  have  just  made  of  the  upper  leaf-bed  I  find  it  to 
contain  *80  per  cent  of  titanic  acid. 


IV. — On  soke  Fossils    found   in    the    Eophyton    Sandstone, 

AT  Ltjonas,   in   Sweden.* 

By  J.  G.  0.  LlNNAB880N. 

[Plates  XL,  XII.,  and  XIII.] 

NO  other  part  of  Sweden  affords  more  favourable  opportunities  for 
studying  the  earliest  fossiliferous  deposits  and  their  relations  to 
each  other  than  Yestrogothia,  with  its  unusually  complete,  imdis* 
turbed,  and,  in  many  natural  sections,  exposed  series  of  strata.  Its 
two  lowest  principal  layers,  consisting  of  sandstone  and  alum-slate, 
are  to  be  referred  to  the  Cambrian  system,  if  that  system,  as  pro- 
posed by  Sir  Charles  Lyell,  Salter,  and  others,  be  extended  over  the 
**  Primordial  zone,"  which  is  easily  distinguished  by  its  organic  re- 
mains from  the  overlying  Silurian  deposits.  This  sandstone  has 
long  been  known  as  the  oldest  stratum  of  Vestrogothia  above  the 
Fundamental  Gneiss.  Traces  of  seaweeds  were  found  in  it  by  our 
earlier  geologists,  and  caused  it  to  receive  the  name,  still  commonly 
uaed,  of  Fucoid  sandstone.  Deposits  of  the  same  period  are  dis- 
tributed over  large  parts  of  Scandinavia ;  and  Professor  Angelin, 
who,  like  his  predecessors,  had  found  them  to  be  the  oldest  portion 
of  the  whole  **  Transition  formation"  of  Scandinavia,  included  them 
all  in  his  regio  Fucoidarum,  no  other  Fossil  having  as  yet  been  found 
in  them.  Norwegian  authors  have  proposed  the  denomination 
"  Sparagmite  stage,"  for  the  rock  prevailing  in  Norway,  which  has 
not  as  yet  afforded  any  fossUs,  a  term  also  adopted  by  Professor 
Torell. 

Until  lately  few  additions  had  been  made  to  our  knowledge  of  the 
organic  remains  preserved  in  the  deposits  of  the  regio  Fucoidarum. 

^  Translated  from  the  Ofversigt  af  EongL  Vetenskaps  Akademiena  Forhandlingar^ 
March  10,  1869. 
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Beside  the  seaweeds,  Annelid  burrows  were  found  in  it  several  yean 
ago,  but  nothing  was  known  of  the  existence  in  it  of  any  other 
fossils,  and  it  was  generally  assumed  that  very  few  fossils  were  to 
be  expected  in  a  layer  of  an  age  so  remote,  and  that  the  rock  itself 
was  not  capable  of  preserving,  in  a  sufficiently  distinct  condition, 
the  remains  of  such  organisms  as  might  have  been  living  at  the  time 
of  its  deposition.  Accordingly,  until  late  years,  very  little  attention 
had  been  directed  to  the  Fucoid  sandstone  of  Yestrogothia,  and  I  had 
therefore  no  great  hope  of  any  new  discoveries  until  I  succeeded 
two  years  ago  in  finding  a  lAngula,  Some  time  afterwards  ProfesBor 
Torell  published  his  excellent  geognostical  and  palssontological  de- 
scription of  all  the  coeval  rocks  of  Sweden,^  and  of  the  remarkable 
discovery  made  by  himself  and  Dr.  J.  A.  Wallin  of  a  comparatively 
highly  organised  plant,  the  Eophyton  LinncBanum,  Torell,  in  these 
oldest  deposits. 

Since,  through  these  important  researches  of  Professor  Torell,  doe 
attention  has  been  drawn  towards  the  oldest  sandstone  of  Scandinavia, 
it  becomes  desirable  to  know  with  accuracy  its  age  in  relation  to  de- 
posits in  foreign  countries  and  especially  to  the  English  fonnatioDS, 
upon  which  the  division  into  periods  of  the  older  Palsdozoic  time  now 
in  use  has  been  founded.  At  present  no  certain  conclusions  can  be 
drawn  from  the  organic  remains,  these  being  still  so  imperfectly 
known.  It  is  necessary,  then,  to  rely  chiefly  on  tho  stratification, 
which  can  be  ascertained  with  facility  and  accuracy  in  Yestrogothia 
better  than  anywhere  else.  Sir  R.  Murchison,  who  places  tho  "  Prim- 
ordial zone"  in  the  Lower  Silurian  system,  refers  to  that  system  not 
only  the  alum-slate  of  Yestrogothia,  which  apparently  belongs  to  the 
Primordial  zone,  as  defined  by  Barrande  from  its  Trilobite  fauna, 
but  also  its  sandstone  layer.*  Agreeing  with  Professor  Torell,*  I 
believe,  however,  tho  latter  to  correspond  with  the  "Longmynd 
group"  of  England,  which  is  also  considered  by  Sir  R.  Murchison  as 
Cambrian,  and,  according  to  the  classification  of  Sir  Charles  Lyell, 
forms  the  lower  part  of  the  Cambrian  system  of  England.  Like  the 
Longmynd  formation,  the  sandstone  layer  of  Yestrogothia  reposee 
on  gneiss,  which  we  have  every  reason  to  believe  to  be  of  Lauren- 
tian  age.  The  alum-slate  lying  above  tho  sandstone  completely 
corresponds  with  the  Lingula-flags,  which  in  England  overlie  the 
Longmynd  formation.  In  the  alum-slate  of  Sweden,  as  in  the 
Lingula-flags  of  England,  two  principal  divisions  are  found,  the 
well  characterised  faunas  of  which  Professor  Angelin  was  the  fint 
to  distinguish  as  the  regio  Conocorypharum  and  regio  Olenorum.  The 
older  of  these  regions,  the  regio  Conocorypharum^  is  characterised 
chiefly  by  the  genera  Paradoxidea  and  Corwcoryphe  {Conoc€ph(iliie$)t 
while  the  genus  Olenm  appears  later ;  thus  it  is  distinctly  e<|uivalent 
to  the  "Lower  Lingula  flags"  or  "Meneevian"  group  of  England. 
The  layers  which  lie  above  and  below  the  sandstone  layer  of  Yestro- 
gothia being  thus  equivalent  to  those  which  bound  the  Longmynd 

*  Bidrag  till  Sp^iragmitctagcns  gcognosi  och  palseontologi.     Lund,  1868. 
'  Dayidson,  On  tho  Earliest  Forms  of  Brachiopoda,  etc.,  Geol.  Mao.  1868. 
^  EuauA  in  Europe  and  t^e  XJial  Moontaina,  VoL  i.  p.  16. 
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formation,  there  is,  at  least,  great  probability  that  these  deposits  be- 
long to  the  same  period,  and  that  the  whole  regio  Fucoidarwm  is  to 
be  regarded  as  a  representative  of  the  lower  part  of  the  Cambrian 
system.  If  that  be  not  admitted,  it  most  be  supposed  that  the  regio 
F^Lcoidarum  has  no  equivalent  in  England,  and  that  Sweden  is  deficient 
of  every  deposit  from  the  earlier  Cambrian  period.  For  such  a  sup- 
position, however,  no  sufficient  reason  can  be  afforded.  The  occur- 
renoe  of  plant-remains  cannot  be  regarded  as  such,  at  least  so  long 
as  nothing  corresponding  has  been  known  from  the  Upper  Cambrian, 
and  Brachiopods  have  now  been  found  also  in  the  Longmynd  forma- 
tion. As  even  the  Longmynd  formation  is  said  to  contain  one  or 
perhaps  more  Brachiopods  common  to  the  Lingula-flags,^  the  break 
between  these  formations  cannot  be  very  considerable,  and  we  have 
thus  additional  reason  to  give  to  the  Cambrian  period  a  longer  dura- 
tion than  Sir  B.  Murchison  has  assumed.  This  circumstance  and  the 
great  dissimilarity  between  the  faunas  of  the  Upper  and  Lower  Lin- 

S la-flags  has  induced  some  English  writers  to  refer  to  the  Lower 
mbrian  system  not  only  the  Longmynd  group,  but  also  the  Lower 
Lingula-flags.'  Acoordii^ly  the  regio  Conocorypharum  should  also  be 
referred  to  the  Lower  Cambrian  system.  The  great  geognostical 
resemblance,  however,  between  the  regio  Conocorypharum  and  the 
regio  Olenorum  makes  it  more  suitable,  if  a  tripartition  of  the  system 
(into  a  lower,  a  middle,  and  an  upper  stage)  be  not  preferred,  to 
refer  them  both  to  the  upper  division,  at  least  till  some  closer  palsBon- 
tological  relation,  than  any  hitherto  shown,  shall  have  been  dis- 
covered between  the  former  and  the  regio  Fucoidarum,  or  between 
the  Lower  Lingula-flags  and  the  Longmynd  formation.  While  thus 
referring,  with  Sir  Charles  Lyell,  both  portions  of  the  "  Primordial 
zone,"  characterized  by  Professor  Angelin,  to  the  Upper  Cambrian 
system,  I  still  think  that  the  "  Tremadoc  group  "  is  to  be  excluded 
from  that  System,  and,  together  with  its  nearest  equivalent  in  Sweden, 
the  regio  Ceratopygarum  of  Professor  Angelin,  to  be  regarded  as  the 
lowest  portion  of  the  Lower  Silurian. 

The  sandstone  layer  of  Vestrogothia  belongs  as  a  whole  to  the 
regio  Fucoidarum,  but  in  some  other  parts  of  Scandinavia  there  are 
deposits  of  Sandstone  also  belonging  to  the  younger  Cambrian  period. 
Thus  in  Norway  the  "HoejQelds  Kvarts"  forms  a  part  of  the  pri- 
mordial zone,  the  stage  2  of  Professor  Kjerulf.^  In  Oeland,  at  the 
base  of  the  alum-slate  layer,  lies  a  "calcareous  quartz-schist'**  in 
which  the  earliest  genera  of  Trilobites  have  been  found,  and  which 
by  reason  of  its  fossils  has  been  referred  by  Professor  Angelin  to  his 
regio  Olenorum,  but  which,  with  greater  show  of  reason,  might  be 
referred  to  the  regio  Conocorypharum.  In  Vestrogothia  the  same 
forms  occur  in  the  lowest  part  of  the  alum-slate,  to  which  the  quartz 
schist  of  Oeland  is  thus  equivalent. 

*  L.  c,  p.  2. 

»  See  Th.  Belt,  On  the  "Lingula-flags,"  or  "Festiniog  Group"  of  the  Dolgelly 
District.     Geol.  Mao.  1867,  p.  493  et  aeq, 

*  Kjerulf,  Stenriget  o^  FjeWlaBren,  p.  212. 

*  A  Sjogren,  Anteckningar  om  Oeland.  Ofrersigtaf  K.ye^  l^^uA.Tiki^^aa^A'^VL. 
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On  geognostical  as  well  as  upon  palaeontologioal  grounds  two 
divisions  may  be  distinguished  in  the  sandstone  of  YestiogotUiL 
In  the  lower,  which  is  seldom  seen  in  any  natural  section,  the  rock  ii 
hard,  usually  thin-bedded ;  in  the  upper,  which  is  in  many  placet 
exposed  and  has  chiefly  given  rise  to  the  names  of  Fuooid  sandstone 
and  regio  Fucaidarum,  it  is  softer  and  often  thick-bedded.  At  the 
very  limits  of  the  adjoining  layers  the  sandstone  is  of  an  anomaloufl 
composition.  At  the  limit  of  the  gneiss  it  has  the  appearance  of  a 
conglomerate,  and  contains  also  some  felspar  grains.  The  uppermost 
sandstone  which  lies  immediately  beneath  the  lowest  alum -slate  con- 
tains a  great  deal  of  pyrites,  and  sometimes,  as  at  Hunneberg,  oC 
day  also.  These  anomalous  portions  of  the  layer  are  very  thin, 
being  hardly  more  than  one  or  two  feet  in  thickness. 

The  lower  parts  of  the  sandstone,  although  not  overlooked  bj 
earlier  writers,  have,  owing  mainly  to  the  researches  of  Dr.  Wallin 
and  to  Professor  Torell's  descriptions  of  the  fossils  collected  by  the 
former,  attracted  a  greater  degree  of  attention,  and  it  was  through 
their  works  that  I  was  led  to  make  myself  acquainted  with  them. 

The  Lugn&s^  mountain  offers  the  best  opportunity  of  observing 
the  lower  division  of  the  sandstone  layer  and  its  contact  with  the 
underlying  gneiss,  that  is  to  say,  the  line  of  demarcation  between  the 
Cambrian  and  the  Laurentian  systems.  For  that  reason  this  locality 
has  often  been  visited  by  geologists,  but  their  views  respecting  ths 
position  of  the  limit  are  very  different.  From  the  olden  time  mill- 
stones have  been  quarried  on  a  large  scale  in  many  places  at  the  foot 
of  the  mountain,  out  of  a  rock  containing  the  ingredients  of  granite 
and  gneiss,  but  in  which  the  felspar  lias  partially  been  converted 
into  kaolin.  According  to  some  writers,  this  rock  is  a  weathered 
granite  or  gneiss,  and  as  such  referred  to  the  Laurentian  system,  or 
the  "fundamental  rocks;"  others  have  believed  it  to  be  an  arkose 
formed  by  the  mechanical  decomposition  of  a  granitic  or  gneissose 
rock  and  the  subsequent  cementation  of  the  components.  According 
to  this  opinion  it  would  constitute  the  lowest  portion  of  the  sand- 
stone, and  thus  belong,  together  with  the  overlying  sandstone, 
to  the  Cambrian  (respectively  Silurian)  system,  or  the  lowest  part  of 
the  "  Transition  formation."  Hisinger  hesitates  between  these  two 
opinions ;  sometimes  he  names  the  rock  a  *'  rotting "  granite  or 
gneiss,^  but  sometimes  he  says  that  "  the  millstone  bed  may  be  per- 
haps properly  regarded  as  a  granitic  transition  arkose  separated  from 
the  fundamental  rock  or  the  gneiss  by  a  thin  quartzose  layer."'  Sir 
Koderick  Murchison  believes  the  rock  to  be  a  Silurian  arkose,  con- 
stituting the  lowest  part  of  the  sandstone.^  But  Dr.  Wallin,  in 
his  detailed  and  accurate  description  of  the  layers  of  the  Lugnis 
mountain,^  has  clearly  shown,  that  the  millstone  rock  is  nothing  bat 
a  variety  of  the  common  gneiss  of  the  district,  caused  by  the  partial 

*  Pronounce:  Lungnose. 

^  Antcckningur  i   Thysik  och  Geognoei,  Vol.  iy.  p.  48,  49  (1828). 
'  Anteckninjrar,  Vol.  v.  p.  67  (1831). 

*  KusHia  in  Europe,  etc.,  vol  i/p.  16.*     Siluria,  4tli  ed.,  p.  347. 

'  Bidrag  till  kiUmodomon  om  YcstgotabergeiiB  byggnad.    Lund,  1868. 
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weatheiing  of  the  felspar,  and  by  no  means,  as  the  true  arkose,  a 
■andstone-like  rock.  In  visiting  tiie  millstone  quarries  of  Lugn&s  last 
aatumn,  I  felt  oonvinoed,  almost  at  the  first  glance,  of  the  truth  of  Dr. 
Wallin's  determination.  The  mica  scales  are  often  seen  to  be  arranged 
in  well-marked  laminse,  usually  dipping  almost  yertically,  so  as  to 
produce  a  more  or  lees  distinct  gneissose  structui^B.  Besides  this  the 
rock  (as  stated  by  Dr.  Wallin)  increases  in  hardness  downwards  and 
resembles  more  and  more  the  unchanged  gneiss  of  the  neighbour- 
liood. 

Thus  it  is  above  the  millstone  bed,  that  the  oldest  Cambrian  de- 
posit commences.  The  all  but  horizontal  sandstone  overlies  un- 
oonformably  the  nearly  vertical  strata  of  the  millstone  gneiss.  In 
the  quarries  its  lower  division  only  is  exposed.  The  rock  nearest  to 
the  gneiss  is,  as  before  mentioned,  a  conglomerate,  the  sandstone-like 
cement  of  which  contains  larger  or  smaller  rounded  fragments  of 
quartz  and  grains  of  felspar,  the  latter  sometimes  being,  as  in  the 
millstone  gneiss,  converted  into  kaolin  powder.  In  the  fourth 
Tolume  of  his  ''Anteckningar"^  Hisinger  has  given  a  tolerably 
mocurate  description  of  this  conglomerate,  but  he  says  afterwards, 
erroneously,  that  the  millstone  bed  is  in  immediate  contact  with  a 
fine-grained  sandstone.^  The  conglomerate  is  usually  concreted  into 
one  mass  with  the  millstone  gneiss,  but  the  limit,  as  may  be 
expected  from  the  different  nature  of  the  rocks,  and  above  ail,  from 
their  unconformable  stratification,  is  very  distinct.  As  yet  no  fossils 
have  been  found  in  it. 

The  thin  conglomerate  is  followed,  often  without  any  very  distinct 
line  of  demarcation,  by  the  main  mass  of  the  lower  sandstone,  which 
IB  fine-grained,  hard,  greyish,  and  reddens  in  the  air.  Except  in  its 
undermost  parts,  its  layers  are  very  thin.  It  is  interbedded  with 
thin  layers  of  a  greenish-grey  shale.  Sometimes  the  sandstone, 
owing  to  a  greater  number  of  laminsB  of  mica,  assumes  a  schistose 
structure.  Hisinger  and  Sir  B.  Murchison  have  already  described 
this  sandstone  and  the  shale  alternating  with  it  ('' bluish -grey  clay" 
Hisinger,  "greenish-grey  shale"  Murchison).  Dr.  Wallin  has  not 
only  pointed  out  all  its  petrographic  characters,  but  also  remarked 
that  it  contains  peculiar  fossils,  and  for  that  reason,  on  the  sug- 
gestion of  Professor  Torell,  he  has  termed  it  **  Eophyton  sandstone," 
reserving  the  name  of  Fucoid  sandstone  for  the  upper  and  softer 
parts.  It  is  especially  in  the  deep  and  numerous  quarries  on  the 
north-eastern  side  of  the  mountain  that  sections  of  the  Eophyton 
sandstone  are  exposed,  but  the  limit  next  the  Fucoid  sandstone 
proper  is  not  exposed  there  and  has  not  been  observed  in  any  other 
place.  The  thickness  therefore  has  not  been  ascertained.  Dr.  Wallin 
has  found  it  to  be  at  least  80  feet. 

It  was  in  this  sandstone  that  Dr.  Wallin  during  the  summer  1867 
discovered  the  Eophyton  Linnaanunif  Torell,  and  in  the  following  year 
he  added  the  Arenicolites  spiralis,  Torell.  Last  autumn  I  visited 
Liugn&s,  and  collected  the  fossils  I  am  about  to  describe.  The 
rock,  being  very  fine-grained,  has  preserved  distinct  casts  of  the 
1  P.  49.  «  Vol.  Y.,  p.  67  -,  Vol.  N\„  1^.  ^^. 
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plants  and  animals  whicb  lived  in,  or  were  swept  into,  the  water 
where  it  was  deposited,  so  that  the  most  delicate  parts  can  often  be 
distinguished  with  accuracy.  The  knowledge,  however,  to  be  gained 
from  the  materials  hitherto  obtained  is  far  from  being  satisfactorj, 
and  the  interpretations  must  often  be  uncertain.  Still  I  have 
thought  it  advisable  not  to  delay  publishing  my  observations,  as 
every  contribution  that  may  throw  some  light  on  so  remote  a  period, 
can  hardly  fail  to  be  acceptable. 

Arentcolites  spiralis,  Torell. — The  worm  described  under  this  name 
by  Professor  Torell,  at  the  last  meeting  of  the  Scandinavian 
Naturalists  in  Christiana,  is  one  of  the  commonest  fossils,  especially 
in  the  shale.  The  spirally  curled  form,  which  has  given  rise  to  the 
name,  is  easily  recognized  and  is  very  constant.  Its  relations  to  the 
numerous  burrows  which  are  found  along  with  it  are  difficult  to 
decide.  The  thickness  of  the  burrows — almost  the  only  character  to 
be  relied  upon — is  nearly  the  same  as  in  the  spiral  form. 

Lingula{f)  monilifera,  n.,' Plate  XI.,  Figs.  1  and  2. — Of  this 
species,  with  the  exception  of  a  nearly  complete  and  very  distinct 
cast  of  the  outside  of  the  one  valve,  PL  XI.  Figs.  1  and  2, 1  found 
only  a  few  fragments.  The  inner  parts  are  not  visible  in  any 
specimen,  and  the  generic  determination  therefore  cannot  be  settled ; 
but  by  the  size  and  the  general  form,  and,  above  all,  by  the  sculpture 
of  the  shell  the  species  is  easily  distinguished  from  all  the  Brachio- 
pods  with  which  I  am  acquainted.  In  the  cast  the  apex  itself  is  not 
visible,  and  one  cannot  therefore  decide  whether  it  is  formed  by  the 
dorsal  or  ventral  valve.  The  shell  would  seem  to  have  been  oval 
and  very  much  depressed,  except  near  the  apex,  where  the  sides  are 
more  sloping.  The  length  and  breadth  are  about  22  millimetres. 
The  shell  is  ornamented  with  extremely  close  and  fine  longitudinal, 
slightly  diverging,  raised  and  beaded  lines,  of  which  about  five  may 
be  counted  within  the  breadth  of  a  millimetre.  The  lines  of  growth 
are  apparent  only  near  the  front  margin.  Judging  from  the  thick- 
ness of  the  detached  slabs  in  which  this  species  was  found,  it  would 
seem  to  have  made  its  appearance  in  the  undermost  layer  of  the 
Eophyton  sandstone,  and  may  thus  be  considered  the  earliest  Mol- 
lusk  hitherto  known. 

In  a  slab  of  schistose  sandstone  I  found  a  Brachiopod  which,  in 
the  sculpture  of  the  shell,  bears  some  resemblance  to  the  preceding 
species,  but  in  other  respects,  as  far  as  one  can  judge  from  the 
indistinct  fragments,  is  widely  different.  On  the  surface  of  the  slab 
lie  two  shells,  of  which  the  margins  only  are  preserved,  and  even 
these  but  incompletely,  the  middle  part  being  totally  effaced.  The 
contour  seems  to  have  been  almost  circular  with  a  diameter  of  about 
60  millimetres.  The  shell,  like  that  of  Lingnla  moniliferay  bears 
raised,  beaded  lines,  but  these  lines  here  seem  to  be  directed  towards 
the  centre  of  the  shell ;  near  the  circumference  their  distance  from 
each  other  is  somewhat  less  than  a  millimetre.  From  the  general 
form  of  the  shell  this  species  may  most  likely  be  supposed  to  be  a 
Discina  or  Trematis. 
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Eophyton  lAnnceanum,  Torell,^  Plate  XL  Figs.  3  and  4,  and  Plate 
XII. — It  is  to  be  hoped  that  Professor  Torell  will  soon  communicate 
some  further  observations  about  this  remarkable  but  as  yet  not  suffi- 
'ciently  known  species.  In  the  meantime  I  may  venture  upon  the 
following  remarks.  With  the  materials  I  have  hitherto  obtained  it 
is  hardly  possible  to  give  a  full  specific  description,  and  I  must  there- 
fore confine  myself  to  describing  separately  some  of  the  specimens 
collected.  In  Fig.  3  of  Plate  XL  is  shown  a  piece  of  sandstone  with 
two  specimens  lying  parallel  and  close  together.  The  one  to  the 
left  agrees,  as  far  as  I  can  recollect,  with  the  specimens  exhibited  by 
Professor  Torell  himself,  which  I  had  an  opportunity  of  seeing  at 
the  last  meeting  of  Scandinavian  Naturalists  in  Christiania.  It  is  a 
regularly  convex  fragment  of  a  stem,  of  equal  breadth  throughout, 
and  perfectly  straight,  170  miUimetrcs  long  and  about  25  millimetres 
broad,  with  a  height  of  about  six  millimetres.*  Along  its  whole 
length  it  bears  a  large  number  of  regular  furrows,  say  35,  the  breadth 
of  which  is  nearly  the  same  as  that  of  the  intervening  raised  ribs. 
Towards  the  sides  both  the  furrows  and  ribs  are  generally  somewhat 
larger,  and  especially  a  few  millimetres  from  the  margin  one  broad 
and  deep  furrow  is  to  be  seen,  besides  some  ribs  raised  above  the 
others  and  at  nearly  regular  distances  from  one  another.  These 
higher  ribs  are  for  the  most  part  arranged  in  pairs  and  separated  by 
a  comparatively  broad  furrow.  Such  a  pair  runs  along  the  middle, 
and  several  others  are  more  or  less  discemable  on  the  right  side, 
this  arrangement  being  less  conspicuous  on  the  left  side.  The 
smaller  ribs  and  furrows  running  between  the  larger  are  exceedingly 
fine,  and  it  has  not  therefore  been  possible  to  represent  them  all 
distinctly  enough  in  the  figure,  since  even  in  the  original  they  are 
to  be  distinguished  only  with  difficulty.  All  the  ribs  and  furrows 
are  straight  except  in  the  uppermost  part  (a),  where  those  in  the 
middle  are  gently  bent  asunder,  as  though  nearly  the  origin  of  a 
branch.  On  the  sides  of  the  stem  (6  and  c)  are  to  be  seen  awl-like 
appendages,  the  organic  connexion  of  which  with  the  stem  is  some- 
what uncertain. 

The  specimen  on  the  right  hand  is  depressed  and  mutilated  and 
not  visible  throughout  its  whole  breadth,  which  must  have  been 
considerable,  the  preserved  portion  being  more  than  25  millimetres 
broad.  The  ribs  and  furrows  are  much  coarser  and  much  less  re- 
gularly arranged.  On  the  left  side  they  are  comparatively  equal 
and  small  in  size,  though  coarser  than  in  the  former  specimen. 
Further  to  the  right  hand  the  breadth  of  the  furrows  is  much  larger, 
sometimes  amounting  even  to  three  millimetres.  The  ribs  are  several 
times  narrower  tlian  the  furrows,  the  coarser  among  tliem  being 
often  divided.  Even  in  this  specimen  they  are  for  the  most  part 
straight,  but  near  the  left  margin  the  outer  ones  (d)  bend  outwards, 
probably  where  a  branch  has  been  given  off.  Close  above  this 
flexion  the  sculpture  is  effaced  ;  when  the  furrows  in  the  upper  part 
again  appear,  they  run  quite  straight. 

^  Bidr.  till  Sparagmitetagens  geogn.  och  pal.,  p.  36,  t.  ii.  f.  3,  t.  iii,  f.  l-^.  ^fl 

*  In  the  figure  the  inner  part  of  the  right  side  appe&n  mow  ^<fc^ieBaei^VXvwi\s^^3D^'^ 
orig:inaL 
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Fig  4t  in  the  same  plate  represents  a  specimen,  somewhat  wea- 
thered, the  outlines  of  which  are  therefore  not  quite  distinct.  Its 
visible  breadth  is  about  15  millimetres.  In  the  upper  part  a  branch 
or  a  leaf  (?)  runs  out,  the  base  of  which  forms  a  ridge  obliquely* 
crossing  the  whole  breadth  of  the  stem.  Its  free  portion  is  bent 
almost  straight  upwards,  parallel  to  the  stem,  but  broken  so  near 
the  base,  that  its  form  cannot  be  conjectured.  The  longitudioal 
furrows  of  the  stem  are  dose  and  narrow,  but  in  consequence 
of  the  weathering,  not  very  distinct.  In  the  lower  portion  they 
are  gently  and  irregularly  bent,  then  straight,  until  immediately 
beneath  the  oblique  ridge  they  are  suddenly  bent  in  the  same  direc- 
tion as  the  ridge ;  above  this  they  are  quite  straight  In  the  tm- 
pendicular  organ  no  furrows  are  visible,  but  that,  perhaps,  depends 
partly  on  the  matrix  being  there  more  coarse-grained.  This  speci- 
men agrees  in  many  respects  with  the  right-hand  one  in  Fig.  3,  and 
in  order  that  the  conformity  between  the  two  in  the  course  of  the 
furrows  may  be  more  conspicuous,  it  has  been  drawn  inverted  in 
Fig.  4a  by  the  side  of  its  presumed  analogue  in  Fig.  3.  At  cK  in 
Fig.  4a  as  at  (2  in  Fig.  3  the  ribs  to  the  left  bend  outwards,  and 
close  above  this  point  there  are  no  furrows  in  either  specimen, 
and  when  these  reappear  in  the  upper  part  they  are  straight^ 
the  right-hand  furrows  not  partaking  of  the  flexion,  but  running 
without  interruption. — Though  probably  not  belonging  to  this  fossil, 
a  small  conical  tubercle  (a  in  Fig.  4),  seems  worthy  of  attention, 
arising,  as  it  does,  in  the  very  margin  of  the  stem,  and  being  sur- 
rounded by  an  annular  eminence. 

Plate  XII.  represents  a  slab  which  evidently  has  been  long  ex- 
posed to  the  air,  so  that  in  some  places  the  sculpture  is  not  so  con- 
spicuous as  in  that  just  described.  It  contains  several  larger  and 
smaller  fragments  of  stems.  They  are  all  distinguished  from  the 
foregoing  by  their  inferior  breadth,  which  is  from  four  to  six  milli- 
metres. The  furrows  are  in  all  somewhat  conformable  and  narrow, 
though  for  the  most  part  larger  than  those  in  the  first-mentioned  sped* 
men.  Some  of  the  stems  are  depressed,  but  in  some  of  them  the  height 
above  the  surface  of  the  slab  is  nearly  as  great  as  the  breadth ;  the 
more  convex  ones  are  often  angular.  The  largest  specimen  has  a 
length  of  about  100  millimetres.  It  is  divided  into  two  branches  of 
equal  size,  making  an  angle  of  about  40^,  and  having  the  same 
breadth  as  the  common  stem.  The  left  branch  seems  to  be  some- 
what tapering,  but  that  depends  no  doubt  on  its  gradually  sinking 
in  the  matrix.  Between  the  branches  lies  a  fragment  (a)  the  extre- 
mities of  which  seem  to  be  abruptly  cut  off"  at  their  contact  with 
them.  In  the  axilla  of  the  branches  an  oblong,  irregular,  convex 
mass  (b)  runs  out,  which,  however,  shows  no  trace  of  structure. 
The  common  stem  is  slightly  bent,  and  has  its  hinder  part  simk 
in  the  matrix ;  but  in  its  continuation  there  lies  a  very  convex 
fragment  (c)  of  similar  form.  From  beneath  the  anterior  part  of 
this  another  depressed  fragment  (d)  projects  with  more  obscure 
outlines.  Whether  they  are  coherent  or  not  cannot  be  seen,  a  form- 
less mass  covering  the  point  at  which  they  meet. — Among  the  other 
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speoimens  the  following  ougbt  to  be  espeoially  notioed.  At  0  a 
dbort  but  large  fragment  is  observed.  Its  posterior  section  shows 
some  small  cavities  disposed  obliquely  one  above  the  other  at  nearly 
r^ular  distances,  which  may,  perhaps,  be  interpreted  as  traces  of 
the  inner  structure.  To  the  right  lies  a  longer  and  narrower  frag- 
ment (/)  which  has  possibly  cohered  with  another  (^),  of  whidi 
only  a  small  portion  is  preserved,  in  the  very  margin.  Both  are 
there  bent,  as  if  they  had  been  united  outside  the  present  margin  of 
the  slab. — ^By  the  side  of  these  lies  a  specimen  {%)  with  deep  fur- 
rowB  and  sharp  ribs.  In  this,  as  in  some  others,  the  furrows  some- 
times show  a  slight  trace  of  a  transverse  articulation,  as  if  each  fur- 
row had  consisted  of  a  row  of  small  excavations,  but  this  may  have 
arisen  from  the  weathering  of  the  slab. — At  i  a  fragment  is  seen, 
which  is  remarkable  for  its  great  convexity  and  distinctly  angular 
shape. — An  irregular  raised  body  (A;),  marked  by  two  parallel  rows 
of  tubercles,  is  probably  of  organic  ongin,  and  is  suggestive  perhaps 
of  the  presence  of  terrestrial  animal  life. 

Several  other  slabs  not  figured  contain  specimens  of  Eophyton 
LhmcBanum;  they  give,  however,  but  little  information.  One  of 
them  has  almost  the  whole  surface  covered  with  fragments  of  stems, 
Bome  of  which  are  branched,  but  the  weathering  has  made  them  too 
obscure  to  be  described. 

It  seems  premature  to  speculate  on  the  affinities  of  this  fossil, 
which  bears  so  little  resemblance  to  forms  previously  known,  and 
ampler  materials  are  no  doubt  required  in  order  to  come  to  any  cer- 
tain results  in  this  respect.  Its  organic  origin  cannot  reasonably  be 
questioned,  and  hardly  any  doubt  can  exist  as  to  its  belonging  to 
Uie  vegetable  kingdom.  If  it  were  not  of  vegetable  origin,  it  could 
not  be  interpreted  otherwise  than  as  the  track  of  an  animal.  Such  a 
supposition  is  contradicted  especially  by  its  being  branched  ;  a  track 
cannot  be  supposed  to  have  taken  such  a  form  as  that  shown  for 
instance  in  PL  XI.  Fig.  4.  And  even  apart  from  the  branching,  this 
interpretation  can  hardly  be  maintained  if  the  characteristic  furrows 
be  considered,  at  least  I  have  never  seen  a  description  of  any  tracks 
with  which  this  fossil  could  be  compared.  If  the  vegetable  nature 
of  Eophyton  be  granted,  the  difficulty  of  deciding  to  which  group  it 
Ib  to  be  referred  still  remains.  This  difficulty  is  augmented  by  the 
scarcity  of  fossil  plants  in  the  oldest  deposits,  that  might  enable  us 
to  draw  a  comparison.  From  the  whole  Cambrian  and  the  greater 
part  of  the  Silurian  system  no  remains  of  other  plants  than  Algas 
nave  hitherto  been  obtained.  That  the  Eophyton  cannot  be  referred 
to  that  class  is  however  evident.  Several  eminent  algalogists  have 
examined  the  fossil  and  they  have  all  unanimously  and  with  the 
greatest  certainty  declared  that  it  cannot  have  any  affinity  with 
the  Algse.  It  is  then  among  the  vascular  Cryptogams  and  Mono- 
cotyledons, that  the  relations  of  Eophyton  are  to  be  looked  for. 
Professor  Torell  refers  it  to  the  latter,  and  though  its  phanero- 
gamous nature  be  not  yet  fully  ascertained,  its  general  habit 
in  many  respects  reminds  us  of  them.  He  suggests,  however, 
a  near  relation  to  Cordaites,  a  genus  referred  by  several  autkox^ 
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to  the  Lyeopodiac€€B.  This  opinion  is  founded  on  the  leMm- 
blanoe  between  the  leaves  of  Cordaite$  and  Eophyton.  It  is,  how- 
ever, doubtful,  whether  the  organs  interpreted  as  leaves  in 
Eophyton  are  really  such.  Judging  from  the  figures  given  hy 
Professor  Torell,  they  seem  to  be  the  same  parts  which  I  have 
described  as  portions  of  stems,  and  which,  from  their  branching  not 
resembling  tliat  of  compound  leaves,  their  frequent  convex  shape, 
etc.,  I  could  not  regard  as  leaves.  In  the  restoration  given  by 
Dawson,^  the  stem  of  Cordaites  has  very  short  joints,  and  if  that  he 
true,  there  is  still  less  reason  to  assume  a  nearer  relation  between 
Cordaitea  and  Eophyton,  the  stem  of  the  latter,  at  least  in  the 
specimens  hitherto  found,  showing  no  articulation.  Thus,  though  a 
great  uncertainty  still  remains  as  to  the  place  of  EophyUm  in  the 
natural  system,  it  can  hardly  be  doubted  that  it  is  of  a  far  higher 
organization  than  any  plant  hitherto  known  from  the  oldest  depositB. 

With  regard  to  the  mode  of  fossilization  of  the  EophyUm,  it  seems 
probable  that  the  plants  immersed  in  the  water  made  impressions  on 
the  mud  upon  its  bottom,  and  that,  after  the  plants  themselves  had 
been  dissolved,  their  impressions  were  filled  with  sand.  In  tUn 
manner  the  fact  is  to  be  explained  that  one  specimen  often  is,  as  it 
were,  cut  off  when  in  contact  with  another.  We  must  aooordin^y 
suppose  that  the  mutilated  specimen  has  made  an  impression,  and 
that  afterwards  the  other  has  been  laid  across  and  partially  oblite- 
rated it. 

Eophyton  Torelli,  n.  sp.,  Plate  XTTT. — ^Although  it  is  very  nnoertain 
whether  this  species  lias  any  nearer  relation  to  the  preceding  typical 
species  of  the  genus  Eophyton,  I  have  thought  fit  to  describe  it  under 
the  same  generic  name.  Extensive  researches  into  the  plant-remains 
of  the  Eophyton  sandstone  are  still  necessary,  before  any  certain 
generic  characters  can  be  given,  and  there  is  therefore  reason  in 
keeping  them  all  provisionally  under  the  name  Eophyton, 

Eophyton  ToreUi  is  much  scarcer  than  E.  Ltnnceanum ;  at  least,  I 
have  found  it  only  on  one  slab  of  sandstone,  some  parts  of  which  are 
represented  in  Plate  XIII. 

In  Fig.  A  is  shown  a  stem-fragment  about  90  millimetres  in  length. 
Tlie  foremost  half,  the  breadth  of  which  is  10 — 12  millimetres,  is 
very  convex  and  distinctly  angular,  so  that  four  sides  are  visible. 
Both  the  outer  sides  are  almost  vertical — in  the  figure  the  left  side 
cannot  be  seen,  but  it  is  of  about  the  same  breadth  as  the  right.  The 
upper  sides  are  gently  sloping  and  somewhat  concave,  the  left  being 
broader  than  the  right  The  hinder  part  becomes  gradually  more 
and  more  depressed,  and  consequently  the  breadth  increases,  until  it 
attains  19  millimetres.  The  surface  is  generally  smooth,  except 
that  on  the  hinder  part  some  very  faint  traces  of  longitudinal  furrows 
are  seen.  The  most  characteristic  parts  of  this  specimen  are  four 
scales,  which  seem  to  be  spirally  arranged  round  the  axis,  but,  as 
far  as  visible,  at  unequal  distances.  The  first  (a),  which  is  placed  on 
the  left  margin  of  the  depressed  portion,  is  broadly  lanceolate  and 
has  a  length  of  about  8  millimetres  and  a  maximum  breadth  of  4 

^  Acadian  Geology,  second  ed.  p.  468. 
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millimetres.  At  a  distance  of  15  millimetres,  on  the  middle  ridge 
between  the  upper  sides,  another  scale  (6)  of  about  the  same  shape 
and  size  is  placed.  About  30  millimetres  in  advance  a  similar  organ 
(c)  projects  from  the  upper  left  hand  side,  and  a  fourth  (d)  is  seen, 
as  it  were,  hanging  down  from  the  angle  of  the  outer  right  side. 
The  scale  at  c  seems  to  have  been  cleft  in  such  a  manner  that  some 
oigan,  which  had  for  the  most  part  been  destroyed,  has  been  rendered 
Tisible. 

Of  the  nature  of  the  objects  represented  by  the  other  figures,  and 
of  their  relation  to  the  specimen  just  described,  it  is  at  present  diffi- 
cult to  form  an  idea.  In  order  to  draw  attention  to  them,  however, 
I  have  thought  fit  to  give  figures  of  them.  Their  presence  in  the 
nme  slab  makes  it  to  a  certain  extent  probable  that  some  of  them 
at  least  belong  to  the  stem  described  above. 

In  Fig.  B  is  shown  an  oblong  body  strongly  convex,  with  a  very 
wrinkled  and  rough  surface.  It  might  perhaps  be  conjectured  to 
have  been  a  spicate  inflorescence.  Its  length  is  45  millimetres,  the 
breadth  about  10  millimetres.  From  the  right  side  (o)  two  narrow, 
oblong  linear  bodies  run  out,  one  across  the  base  of  the  other.  Their 
outlines  are  very  distinct  on  the  outer  side,  on  the  inner  not  quite 
80  much  so.  Both  have  along  the  middle  a  faint  furrow,  in  the  con- 
tinuation of  which  is  seen  a  faint  threadlike  ridge  (h),  A  third  body 
of  the  same  form,  but  shorter  and  broader,  lies  at  their  base.  In  K 
they  are  represented  somewhat  magnified. 

In  the  anterior  part  of  Fig.  C  a  cylindrical  body  (a)  is  seen, 
perhaps  analogous  to  a  in  Fig.  A.  In  the  posterior  part  at  h  there 
are  three  conical  tubercles,  arranged  in  a  row,  round  which  the  sur- 
face of  the  stone  is  finely  striated. 

The  objects  shown  by  the  portion  D  of  the  same  slab  are  for  the 
most  part  very  obscure.  On  the  left  side  are  seen  several  m6re  or 
less  elevated  parts  (a)  marked  by  faint  longitudinal  furrows ;  they 
are  probably  portions  of  a  depressed  stem.  On  the  right  side  is 
seen  a  broken,  cylindrical,  wrinkled  body,  somewhat  resembling  the 
one  represented  in  Fig.  B,  together  with  some  straight  linear  ribs, 
while  behind  them  there  is  a  narrow  tube,  at  the  side  of  which  lies 
an  oblong  body  (b)  that  may  be  compared  with  a  in  C.  Of  none 
of  these  objects  will  I  venture  any  interpretation. 

Bhysophycus  dispar,  n.sp. — There  occurs  in  the  Eophyton  sandstone 
more  frequently  than  any  other,  a  strange  fossil  bearing  a  close  re- 
semblance to  certain  forms  described  by  Hall,*  Billings,'  and  Daw- 
son,' under  the  generic  names  of  Busophycus^  and  Buaichnites.  It 
always  consists  of  a  system  of  linear  eminences  or  ribs,  arranged 
symmetrically  and  more  or  less  transversely  on  each  side  of  the 
middle  line.  The  form  most  closely  agreeing  with  the  descrip- 
tions given,  especially   of  B,    hilcbaiu^   (HaU)    from  the   Clinton 

*  Palaeontolojry  of  New  York,  vol.  ii.,  p.  23.  24. 
'  Palaeozoic  Fossils  of  Canada,  vol  i.,  p.  101. 

'  On  the  Fossils  of  the  genus  Rusophycus,  Canadian  Naturalist,  Oct.  1864,  363. 

*  According  to  the  derivation  the  name  is  to  be  written  Ryaophyeusy  or,  with 
Eichwald  (Leth»a  Roasica,  toI.  1,  p.  64)  Eytophycua, 
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group,  and  J3.  OrenviUeiuis  (Billings)  from  the  Chazy  limestone  of 
Nordi  America,  may  be  considered  as  the  type.  It  is  an  oblong 
body,  very  convex  and  broader  at  one  of  its  ends,  which  may  be 
called  the  anterior ;  it  is  divided  into  two  symmetrical  lobes  by  a 
longitudinal  furrow,  which  in  the  hinder  portion  is  narrow  and 
shallow,  but  increases  forwards  in  size,  so  that  the  front  ends  of  the 
lobes  are  completely  separated  from  each  other.  The  width  of  the 
whole  fossil  does  not  always  increase  regularly  and  continuously; 
the  enlargement  usually  takes  place  more  slowly  before  the  middle 
and  sometimes  entirely  ceases.  Even  when  the  width  of  the  whole 
increases  continuously,  the  lobes  taper  before  the  middle,  in  con- 
sequence of  the  increasing  breadth  of  the  longitudinal  furrow. 
Each  lobe  has  a  multitude  of  close,  rather  regular  narrow  ribs, 
which  in  the  hinder  portion  meet  in  the  median  furrow,  forming 
an  angle,  the  top  of  which  is  directed  backward.  In  the  middle, 
where  their  direction  is  often  suddenly  altered,  they  are  almost  at 
right  angles  with  the  median  line.  In  the  anterior  portion,  where 
the  ribs  of  the  two  lobes  do  not  touch,  their  projections,  if  drawn 
out,  would  form  an  angle  with  the  top  directed  forwards.  In  conse- 
quence of  this  change  in  their  direction,  the  ribs  are  crowded  to- 
gether on  the  sides  and  diverge  inwards.  The  dimensions,  absolute 
as  well  as  relative,  vary,  but  not  to  any  great  extent.  The 
length  I  have  found  to  vary  between  50  and  and  80  millimetres. 
The  greatest  breadth  is  sometimes  but  little  less  than  the  length, 
but  it  does  not  usually  exceed  two-thirds.  The  height  is 
greatest  in  the  middle,  being  sometimes  equal  to  a  third  of  the 
length.  There  is  no  trace  of  an  axis.  Hall  considers  that  he  has 
found  such  an  organ  in  the  B.  bilobatus,  but,  as  stated  by  Dawson, 
the  supposed  stem  is  undoubtedly  nothing  but  a  tube  of  a  worm. 
Even  in  the  Vestrogothian  species  such  tubes  are  sometimes  seen  to 
issue  here  and  there  between  the  ribs,  but  never  in  such  a  situation 
as  to  be  mistaken  for  branches  or  stems. 

The  ribs  are  but  comparatively  seldom  united  into  such  convex 
bodies  as  are  here  described.  They  are  usually  extended  almost 
horizontally  ;  sometimes  whole  slabs  are  covered  with  such  systems. 
The  ribs  are  in  this  case  straight  or  but  slightly  bent,  more  nearly 
parallel  with  each  other  and  usually  almost  at  right  angles  with  the 
median  lines.  The  opposite  ribs  are  seldom  in  contact,  and  the  two 
halves  are  therefore  entirely  separated.  Even  the  approximate  ribs 
of  the  same  lobe  are  seldom  contiguous.  Sometimes  transitions  be- 
tween this  form  and  the  one  above  described  are  seen.  Thus,  in  one 
specimen,  the  ribs  are  more  crowded  and  meet  at  the  median  line ; 
each  lobe  is  slightly  convex,  but  of  the  same  height  throughout  its 
whole  length,  while  the  typical  form  is  highest  in  the  middle  and 
sloping  both  forwards  and  backwards.  The  specimens  of  the  hori- 
zontally expanded  form  hitherto  collected  have  a  length  of  from  16 
to  80  millimetres ;  the  number  of  the  ribs  varies  according  to  the 
length,  but  depends  also  in  some  degree  upon  their  being  more  or 
less  crowded.  The  breadth  is  between  15  and  30  millimetres,  but  is 
in  general  nearly  the  same  in  different  parts  of  the  same  specimen. 
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Annelid  burrows  often  have  some  raised  or  depressed  ribs ;  sometimes 
they  are  seen  to  wind  between  the  ribs,  now  over,  now  under  them. 

Although  the  specimens  hitherto  obtained  do  not  exhibit  a  complete 
series  of  transitions,  it  is  highly  probable  that  the  convex  and  the 
more  horizontally  expanded  form  belong  to  one  and  the  same  species, 
more  especially  as  Dawson  has  found  two  analogous  forms  of  B, 
ChrenviUenM. 

According  to  Hall  and  Dawson  the  allied  American  forms  always 
occur  on  the  under  side  of  the  strata,  where  these  are  reposing  on 
shale,  and  are  thus  casts  of  impressions  once  formed  upon  the  soft 
day.  Without  doubt  the  same  is  also  the  case  with  the  fossil 
occurring  in  Yestrogothia,  but  I  have  had  no  opportunity  of  directly 
verifying  it. 

The  genus  Bhysophycus  is  still  one  of  the  least  understood ;  it  has 
not  even  been  ascertained,  whether  it  be  of  vegetable  or  animal 
origin.  Besides,  as  now  defined,  it  includes  objects  too  hetero- 
geneous. Thus  B.  davatua  and  subangulatus  Hall  and  R.  emboltu 
Eichw.  seem  to  have  a  closer  relation  to  Arthrophycus  Harlani 
(Conrad)  Hall,  than  to  the  other  forms  referred  to  Bhyaophycua.  B. 
diapar  differs  from  B.  hilohatua  and  OrenviUennSf  chiefly  in  the 
greater  regularity  of  the  ribs  and  of  the  change  of  their  direction, 
and  in  the  considerably  incresised  breadth  of  the  longitudinal  furrow. 
In  other  respects  those  three  species  have  so  much  in  common,  that 
they  must  be  considered  as  closely  related,  and  interpreted  in  the 
same  way.  I  can  find  no  reason  with  Hall  to  refer  them  to  the 
AlgsB.  If  they  were  of  that  origin,  we  might  expect  to  find  a  stem 
or  axis.  Dawson,  who  has  especially  examined  the  B.  Qrenvillensis, 
believes  the  more  horizontally  expanded  form  to  be  the  cast  of  the 
tracks  of  some  Trilobite,  and  the  convex  to  be  the  cast  of  a  hole 
excavated  by  the  Trilobite  for  shelter  or  repose.  He  therefore  alters 
the  generic  name  into  Btistchnitea.  This  interpretation  does  not 
seem  an  unreasonable  account  of  the  horizontal  form,  but  it  does  not 
explain  so  well  the  convex  form ;  especially  since  it  is  difficult  to 
understand  how  the  ribs  could  have  got  the  direction  they  have  in  B. 
dispar.  The  further  objection  that  no  Trilobites  or  other  Crustacea 
are  found  in  the  lower  Cambrian  sandstone  of  Yestrogothia,  is  of 
less  importance,  as  from  the  discoveries  already  made  it  is  probable 
that  even  Trilobites  lived  when  this  layer  was  formed.  Salter* 
thinks  the  species  referred  to  the  genus  Bhyaophycua  to  be  short  forms 
of  the  genus  Cruziana  of  d'Orbigny,'  and  there  certainly  seems  to 
be  a  great  affinity  between  the  two.  D'Orbigny  simply  refers  his 
Cruziana  to  the  Articulata ;  Salter  considers  it  an  Annelid  tube,  some- 
what coriaceous.     D'Orbigny's  name  has  priority. 

On  account  of  its  plant-remains  the  Eophyton  sandstone  is 
considered  by  Professor  Torell  oa  probably  a  freshwater  deposit 
That  this  cannot  be  the  case  is  proved  by  its  also  containing 
Brachiopods.  From  the  frequent  occurrence  of  rippUmarka  and 
rain-printa  it  may  be  supposed  to  be  a  shore-deposit. 

^  Bigsby's  Thesaurus  Siluricus,  p.  2. 

•  Voyage  dans  TAm^que  m^ndionale,  iii.,  2,  p.  30,  pi.  l,f.  \^1\  \^^'L.— ^^«wb 
Bouaolt  &ered  the  name  to  I^ana,  Ball.    8oc.  G4oI.¥t«dx»)7.  ^t^t.'^^Tvv^.'V*!!^ 
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The  upper  di-nsion  of  the  sandstone  layer,  or  the  Fncoid  sandgtone 

proper,  is  not  so  poor  in  fossils  as  has  hitherto  been  supposed.    In 

an  earlier  memoir^  I  have  mentioned  the  discovery  of  a  Xrtn^^ii^a  at 

Djupadalen  near  Karleby.     Daring  the  last  summer  I  seardied  in 

Tain  for  the  same  species,  but  in  place  of  it  I  collected  seveial 

specimens  of  another  LingidcL    Among  the  specimens  obtained  not 

one  is  quite  complete,  and  they  exhibit  no  decisive  generic  characters. 

The  rather  singular  sculpture  of  the  shell  however  is  admirably  well 

preserved,  and  on  that  account  the  species  may  be  named  Lingula  (?) 

favosa.     The  shell  is  depressed  and  has  almost  the  form  of  a  sector 

of  a  circle,  somewhat  exceeding  a  quadrant ;   its  length  is  about  5 

millimetres,  the  breadth  being  about  6  millimetres.     The  anterior 

half  of  the  shell  bears  some   sharp  lines  of  growth  and  a  few 

punctsd,  but  otherwise  it  is   smoodi.      Behind  the  middle  there 

follows  a  space  closely  beset  with  small  excavations.     At  the  very 

apex,  which  in  all  the  specimens  is  more  or  less  damaged,  the  shell 

seems  again  to  be  smooth.     The  colour,  at  least  outside,  is  of  a 

whitish  blue. 

EXPLANATION  OF  THE  PLATES. 

Plate     XI.  Figs.  1  and  2,  Lingula  monUiffra^  n. 

„  Figs.  3  and  4,  EophyUm  Linnoetmum^  TorelL 

Plate    XII.  JBophyton  LinncBanum,  TorelL 
Plate  XIII.  JBophiton  IbrsUi,  linnanson. 


V. — On  the  Formation  of  Bavinvs  by  Bbosnt  Drift 

Accumulations. 

By  O.  Henrt  KiSAKkSy  M.R.I.A.,  etc. 

IT  is  not  unusual  in  drift  deposits,  banked  on  hill  slopes,  to  find 
a  deep  cut  occupied  by  a  very  minute  stream.  These  cuts  or 
ravines  are  supposed  to  be  due  to  the  streams ;  having  been  excavated 
by  them  in  the  banks  of  drift.  If  a  ravine  of  this  class  is  formed  in 
one  of  the  older  drifts — namely,  the  Boulder-clay-drift  or  the  Moraine- 
drift — it  must  apparently  have  been  cut  by  a  stream,  but  much  of  the 
drift  banked  on  hill  slopes  is  quite  recent ;  that  is  formed  by  meteoric 
abrasion,  and  being  added  to  at  the  present  day.  In  these  recent 
drifts,  ravines  are  of  common  occurrence,  and  I  would  suggest  that, 
instecMl  of  the  stream  cutting  its  ravine,  meteoric  abrasion  has  heaped 
up  the  banks,  and  the  only  action  capable  of  being  done  by  such  a 
stream,  is  to  keep  its  channel  clear.  Such  accumulations  of  drift  are 
very  frequent  in  association  with  MaumSy  or  connecting  gaps  across 
mountain-ranges.,  and  there  are  always  ravines  in  the  banks, — ^yet 
by  no  arrangement  of  the  water-supply,  could  streams  be  formed 
that  would  have  the  power  to  excavate  them.  In  the  accompanying 
sketch  of  Maumgeeha,  Yar-Connaugbt,  there  is  a  maum,  below  which 
is  a  recent  drift-bank  with  a  ravine  and  its  accompanying  stream. 
None  of  the  surface  drainage  of  the  hills  on  either  side  of  the  maum 
can  get  into  the  stream,  it  being  fed  by  a  spring,  while  the  surface 
drainage  of  the  mountains  flows  as  represented  by  the  arrows,  and 

'  Bidrag  till  Yestergotlaiids  Geologi.    Ofrers.  af  E.  Vet.  Akad«  Fork.  ISdS. 
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yearly  tfae  shed  from  ihe  hills  adds  to  the  height  of  the  banks.  Front 
this  would  it  not  appear  that  pretvions  to  the  formatioa  of  the  drift 
there  was  a  Btream  in  the  valley  fed,  as  it  is  novr,  by  a  spring;  that 
the  shedding  from  the  hills  oame  down  yearly  into  the  valley,  bat 
oould  not  fill  it  up  as  the  stream  always  keeps  its  ohannel  clear, 


therefore  the  debris  was  gradually  banked  up,  leaving  a  ravine  in  the 
place  that  from  the  first  was  oocupied  by  the  stream  ?  What  seems 
to  be  in  favour  of  this  suggestion  is  the  fact,  that  if  one  hill  is  higher 
than  the  other,  or  one  hill  sheds  more  than  the  other,  the  bank  of 
the  ravine,  on  the  side  next  the  hiU  that  sheds  most,  will  be  highest; 
or,  if  ODO  hill  gufiers  but  little  waste,  the  drift  will  only  occur,  in 
mass,  on  one  side  of  the  stream,  steep  on  the  stream  aide  and  tailing 
from  it  for  a  considerable  distance  down  the  valley.  Furthermore, 
if  there  is  a  croas-section  expoeed  in  one  of  these  drift-banks,  as  may 
often  be  seen  in  road-cuttings  and  mining  operations,  it  will  be  found 
stratified  and  dipping  away  &om  the  ravine,  as  represented  in  the 
Woodcut  (Fig.  2). 


\ 


^%^, 


Becent  Drift-banks  also  often  occur  below  an  escarpment  near 
the  summit  of  a  moontain  range ;  and  although  they  are  arranged 
in  ridges  and  hollows,  yet  there  never  oould  have  been.  &  \is«&.  dL 
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water  to  excavate  the  Utter.      The  acoompanying  sketch  of  4Hie  of 
the  hills  in  tiie  fiaron;  of  Barren,  Co.  Clare,  shows  this  claaa  of 


ft  bill-ilopfl  below  ui  nurpiuFrnt. 

drift-bank.  If  it  is  insisted  on  that  the  valleys  must  have  been  cnt 
by  streams,  it  seems  impossible  to  account  for  their  formation,  as 
there  is  no  water-table  on  which  a  head  of  water  could  collect 
To  me,  however,  it  appears  evident  that  there  was  a  certain 
amount  of  rain  and  river  action,  and  a  certain  amount  of  mete- 
oric abrasion;  but  the  carrying  power  (i.e.  the  first  named)  not 
being  equal  to  the  abrading  force,  the  drift  was  not  conveyed 
away — the  little  water  there  was  must  find  a  way  somewhere,  thwe- 
fore,  in  the  first  instance,  it  flowed  over  the  lowest  places  in  the 
escarpment,  and  afterwards,  by  the  accumulation  of  the  drift,  it  was 
concentrated  in  those  places  and  thereby  was  enabled  to  keep  the 
hollows  clear  of  drift  and  mould  the  ridge  to  their  present  form. 

GlociorH  act  somewhat  similarly  to  streams,  for  the  debris  brought 
down  by  the  meteoric  abrasion  and  shedding  into  a  valley,  the  centre 
of  which  is  occupied  by  a  glacier,  is  bankeJ  up  in  ridges  outside  the 
margin  of  the  ice-stream.'  And  Marine  action  has,  to  some  extent,  a 
lilte  power ;  for  much  of  the  debris,  carried  down  by  rivers,  is  thrown 
up  in  banks,  instead  of  being  spread  out  evenly  over  the  bed  of  the 


VI. — ALPHABBTioAi   Cataloous    of   Type  Specimens  of  Fossil 
Fisnxs   IN  THE  OoLLEOTiON  OF  SiH  Philip  db  MaIiP&b  Gbii 
Egbkton,  BiKT.,  M.P.,  4T  OuLTOM  Park, 
The  object  of  the  accompanying  list  of  Fossil  Fishes  is  merely  to 
record,  for  future  palteontologiats,  the  depository  of  a  few  specimens 
which  have  furnished  the  materials  for  descriptions  and  figures  of 
species  recorded  in  the  publications  of  the  day.    They  are  available 
for  inspection  to  any  one  who  may  be  interested  in  their  examina- 
tion, and  I  am  only  too  happy  when  I  can  induce  any  geological 
or  palieontological  students  to  come  and  see  them. — P.  M.  Ot.  E. 

ACANTHODEHMA,    Ag. 

—    ipirtosum,  Ag.  P.  F.,  torn.  ),  pt.  I,  tab.  75,  lig.  4.     ( CounUrfarl. ) 
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ACANTHOPLEURUS,  Ag. 

—  serratus,  Ag.,  P.  F.,  torn.  3,  pt.  2,  tab.  75,  fig.  2. 
ACIPENSER,  LinD. 

—  Ta/iaptcus,  Ag.,  P.  F.,  torn.  2,  pt  2,  fcuil.  280. 
ACROLEPIS,  Ag. 

—  Sedgwicki,  Ag.,  King  Perm.  Foss.,  pL  25,  P.  F.,  torn.  3,  pt  3,  feuU.  80. 
Anenchelum,  Ag. 

—  giarisianum^  Ag.,  P.  F.,  torn.  5,  tab.  37,  fig.  I. 

—  „  „     P.  F.,  torn.  5,  tab.  37,  fig.  2.     (Counterpart,) 

—  hderopieurum^  Ag.,  P.  F.,  torn.  5,  tab.  37^,  fig.  3.     (Counterpart,) 

—  isopleurum^  Ag.,  P.  F.,  torn.  5,  tab.  37,  fig.  3. 

ASPIDORHYNCHUS,  Ag. 

—  Anglicusy  Ag.,  P.  F.,  torn.  2,  pt  2,  fcuil.  139. 

ASTERACANTHUS,  Ag. 

—  granulosus^  Eg.,  M.  G.  S.,  Dec.  8,  pL  I,  fig.  i. 

—  omatissimuSf  Ag.,  P.  F.,  torn.  3,  tab.  8,  fig.  7. 

—  „  „     P.  F.,  torn.  3,  tab.  8,  fig.  8. 

—  papUlosus^  Eg.,  M.  G.  S.,  Dec.  8,  No.  3,  p.  3. 

—  semisulcatuSf  Ag.,  P.  F.,  torn.  3,  tab.  &j,  fig.  8. 
Bklonostomus,  Ag. 

—  Anningia^  A^.,  P.  F.,  torn.  2,  pt.  2,  feuiL  143. 

—  MUnsteri,  Ag.,  P.  F.,  torn.  3,  pt.  3,  tab.  47a,  fig.  2. 
Brryx,  Cuv. 

—  germanus,  Ag.,  P.  F.,  torn.  4,  tab.  14/.     (Counterpart,) 
Calamopleurus,  Ag. 

—  Ang/icuSf  Dixon  (hians  Eg,)j  Dixon,  F.  S.,  pi.  32,  fig.  12. 
Caturus,  Ag. 

—  nuurodus^  Ag.,  P.  F.,  torn.  2,  pt.  2,  feuil.  1 1 8. 
Centrolepis,  Eg. 

—  asper^  Eg.,  M.  G.  S.,  Dec  9,  pi.  5.     (Counterpart,)     P.  F.,  torn.  2,  feuiL 

304. 
Cephalaspis.  Ag. 

—  Lyelli^  Ag.,  P.  F.,  torn.  3,  tab.  ifl,  fig.  I. 
Ceratodus,  Ag. 

—  disauris^  Ag.,  P.  F.,  torn.  3,  tab.  19,  fig.  19. 
Cheiracanthus,  Ag. 

—  microUpidotus,  Ag.  P.  F.  V.  G.  R.,  tab.  1$,  fig.  3. 
CuiMiCRA,  Linn. 

—  Agassizif  Buck.  (Ischyodus  Eg.),  P.  F.  torn.  3,  tab.  4<V,  figs.  14-15. 

—  Bucklandi^  Eg.  (Ganodus  Eg.),  P.  G.  S.,  vol.  4,  pt  I,  p.  153.  P.  F.,  torn. 

3,  tab.  40:,  fig.  19. 

—  Coleiy  Buck.)  Ganodus  Eg.),  P.  F.,  torn.  3,  tab.  40,  figs.  9-10. 

—  cufvtdensy  Eg.  (Ganodus  Eg.),  P.  G.  S.,  vol.  4,  pt.  I,  p.  154. 

—  deniatusy  Eg.  (Ganodus  Eg.),  P.  G.  S.,  1847,  p.  353. 

—  Egertoni,  Buck.  (Ischyodus  Eg.),  P.  F.,  torn  3,  tab.  40,  figs.  I  to  lO. 

—  emarginatusy  Eg.  (Ganodus  Eg.),  P.  G.  S.,  vol.  4,  pt.  I,  page  154. 

—  falcatus.  Eg.  (Ganodus  Eg.),  P.  G.  S.,  vol.  4,  pt  i,  p.  154.    P.  F.,  torn.  3, 

tab.  40,  fig.  13. 

—  Greenffi'iy  Ag.  (Elasmodus  Eg,),  P.  F.,  torn.  3,  tab.  40,  figs.  1 1  to  16. 

—  helvetica ^  Eg.  (Edaphodon  Buck.),  P.  G.  S.,  vol.  4,  pt.  I,  page  154. 

—  Johnsoni,  Ag.  (Ischyodus  Eg.),  P.  F.,  torn.  3,  tab.  40^,  fig.  22. 

—  negUctay  Eg.  (Ganodus  Eg.),  P.  G.  S.,  vol  4,  pt  i,  p.  153.  P.  F.,  torn.  3, 

tab.  40f,  fig.  II. 

—  Owmi,  Buck.  (Ganodus,  Eg.),  P.  F.,  torn.  3,  tab.  40,  fig.  6. 

—  „  „  „  P.  F.,  torn.  3,  tab.  40,  fig.  7. 

—  psittacina^  Eg.  (Ganodus  Eg.),  P.  G.  S.,vol.  4,  pt  i,  p.  153.  P.  F.,  torn.  3, 

tab.  40f,  fig.  12. 

—  rugulosa^  Ejg;.  (Ganodus  Eg,),  P.  G.  S.,  voL  4,  pt  I,  p.  154. 

—  Townshendif  Buck.  (Ischyodus  Eg.),  P.  F.,  torn.  3,  tab.  40,  fig.  20. 
Chondrosteus,  Ag. 

—  acipenseroules,  Ag.,  Phil.  Trans.,  1858,  pL  68,  fig.  I.     P.  F.,  torn.  2,  pt  2, 

feuil.  280. 
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Clupea,  Linn. 

—  brevity  Ag.  P.  F.,  torn.  4,  tab.  63,  fig.  I. 

—  „      „     P.  F.,  torn.  5,  tab.  62,  fig.  2, 
COCCOSTEUS,  Ag. 

—  Model  of  Cranial  Plates,  by  Hugh  Miller,  J.  G.  S.,  vol.  16,  p.  139,  t  l» 

—  Paper  Model  of  Ventral  Plates,  by  Hugh  Miller,  J.  G.  S.,  voL  i6»  p.  130, 

t  2. 

—  Model  of  Abdominal  Plates,  by  Hugh  Miller,  J.  G.  S.,  voL  i(s  p*  132,  t  5. 

—  Model  of  Lateral  Plate,  by  Hih  Miller,  J.  G.  S.,  vol.  16,  p.  134,  £  8. 

—  Model  of  Cephalic  Plate,  by  ifiigh  Miller,  J.  G.  S.,  vol.  16,  p.  134,  f.  9. 

—  Paper  Model  of  Tail,  by  Hugh  Miller,  J.  G.  S.,  vol.  16.  p.  134,  t  7. 

—  decipUns,  Ag.,  P.  F.  V.  G.  R.,  tab.  9,  %  a.     (CounUrpaH,) 

—  „  „  P.  F.  V.  G,  R.,  tab.  9,  fig.  3. 

—  „  „  P.  F.  V.  G.  R.,  tab.  9,  fig.  I. 

—  „  „  P.  F.  V.  G.  R.,  tab.  9,  fig.  I.    ( dmntirpart ) 

—  „  „  P.  F.  V.  G.  R.,  tab.  301,  fig.  19. 

—  Mil/eri,  Ag.,  Model  of  Profile,  by  Hugh  MUler,  1.  G.  S.,  vol  16,  p.  133, 1  a 

—  pusillusy  McCoy,  Model  of  Head,  by  Hugh  Miller,  J.  G.  S.,  y6L  16,  p.  131, 

—  „  „       Model  of  Dorsal  Plate,  by  Hugh  Miller,  J.  G.  S.,  vol  16, 

p.  131,  £  4. 

CCELACANTHUS,  Ag. 

—  caudalisy  Eg.,  King  Perm.  Foss.,  tab.  28,  M.  G.  S.,  Dec.  12,  pL  5,  fig.  5. 

—  degansy  Newberry,  M.  G.  S.,  Dec.  12,  pL  5,  fig.  i. 

—  „  „         M.  G.  S.,  Dec  12,  pL  5,  fig.  2. 

—  ,>  ,9         M.  G.  S.,  Dec  12,  pL  5,  fig.  3. 

—  „  ,,        M.  G.  S.,  Dec  12,  pL  5,  fig.  4. 

—  granulatus^  Ag.,  King  Perm.  Foss.  Tab.  28  Jus. 

—  Munsteri^  Ag.,  P.  F.,  torn.  2,  feuil.  173.     (Counterpart,) 

CCBLOCKPHALUS,  Ag. 

—  salmoneus^  Ag.,  Rep.  Brit  Ass.,  1844,  p.  307. 
C(ELOPOMA,  Ag. 

—  CoUi^  Ag.,  Rep.  Brit.  Ass.,  1844,  p.  307. 

—  l(Bve^  Ag.,  Rep.  Brit.  Ass.,  1844,  p.  307. 
CONODUS,  Ag. 

—  feroxy  Ag.,  P.  F.,  torn.  2,  pt.  2,  feuiL  105. 
CORAX,  Ag. 

—  Egcrtoni^  Ag.,  P.  F.,  torn.  3,  tab.  36,  fig.  7. 

—  pristodontus^  Ag.,  P.  G.  S.,  1 844,  p.  383. 
COSMOLEPIS,  Ag. 

—  Egerioni^  Ag.,  M.  G.  S.,  Dec  12,  pL  i,  fig.  2. 
Ctenacanthus,  Ag. 

—  tenuistriatus^  Ag.,  P.  F.,  torn.  3,  tab.  3,  fig.  7. 
Ctenodus,  Ag. 

—  Murchisortif  Ag.,  P.  F.,  torn,  i,  feuil.  3$. 
Ctenoptvchius,  Ag. 

—  apicalis^  Ag.,  P.  F.,  torn.  3,  tab.  19,  figs,  i-itf. 
Cyclobatis,  Eg. 

—  oligodactylusy  Eg.,  J,  G.  S.,  1845,  p.  225. 
Cyclurus,  Ag. 

—  Valtnciennesii^  Ag.,  P.  F.,  torn.  5,  tab.  53,  fig.  3. 
Dapedius,  DelaBeche. 

—  micansy  Ag.  P.  F.,  torn.  2,  feuiL  304. 

DiPLACANTHUS,  Ag. 

—  striatultis^  Ag.,  P.  F.  V.  G.  R.,  tab.  13,  fig.  4. 
DiPLODUS,  Ag. 

—  gibbosusy  Ag.,  P.  F.,  torn.  3,  tab.  22^,  fig.  I. 
DiPLOPTERUS,  Ag. 

—  macrocephalusy  Ag.,  P.F.  V,  G.  R.,  tab.  16,  fig.  I.     (Counterpart,) 
DiPTERUS,  Sedg.  and  Murch. 

—  macroUpidotuSf  Ag.  Siluria,  ed.  2,  p.  287,  fig.  73.     M.  G.  S.,  Dec  10,  p. 

14,  fig.  10. 
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Egertonia,  Cocchi. 

—  isodonta^  Cocchi,  Pesch.  Lab.,  torn,  i,  fig.  3. 
Enchodus,  Ag. 

—  strratus,  P.G.  S.,  1S44,  p.  383. 
Endactis,  Ag. 

—  Agassizi^  Eg.  M.  G.  S.,  Dec  9,  pi.  4. 
EUGNATHUS,  Ag. 

—  /asdcuiatus^  Ag.  P.  F.,  torn,  a,  pt.  2,  feaU.  105. 

—  giganteuSy  Ag.,  P.  F.,  torn.  2,  pt  2,  fcuil.  104. 

—  microUpidotus^  Ag.,  P.  F.,  torn.  2,  pt  2,  feuil.  12  and  104. 

—  orthosiamus,  Ag.,  P.  F.,  torn.  2,  tab.  57^. 

—  uabriusculuSf  Ag.,  P.  F.,  torn.  2,  pt  3,  fcuil.  105. 

—  tenuUUns^  Ag.,  P.  F.,  torn.  2,  pt.  2,  feuiL  105. 
Glvptolepis,  Ag. 

—  UptopUrus,  Ag.  P.  F.  V.  G.  R.,  tab.  ao,  fig.  2. 

—  „  „  P.  F.  V.  G.  R.,  tab.  20,  fig.  4. 

—  „  „  P.  F.  V.  G.  R.,  tab.  20,  fig.  5. 

—  „  „  P.  F.  V.  G.  R.,  tab.  21,  fig.  i. 

—  „  „  P.  F.  V.  G.  R.,  tab.  21,  fig.  2, 

—  microlepidotus^  Ag.,  P.  V.  G.  R.,  tab.  21a,  fig.  3. 

GONIOGNATHUS,  Ag. 

—  coryphanoiiUsj'Kg.f  Rep.  Brit  Ass.,  1S44,  p.  308. 
Gyrodus,  Ag. 

—  perlatus^  Ag.,  P.  F.,  torn.  2,  pt.  2,  feuil.  236. 

—  trigonuSf  Ag.,  P.  F.,  torn.  2,  pt  2,  feuil.  232. 
Helodus,  Ag. 

—  simplex^  Ag.,  P.  F.,  torn.  3,  tab.  19,  fig.  9. 

—  „         „      P.  F.,  torn.  3,  tab.  19,  fig.  8. 
Heterolepidotus,  Eg.  (Eulepidotus  Eg.) 

—  sauroides.  Eg.,  J.  G.  S.,  1 868,  p.  503, 
HiSTIONOTUS,  Eg. 

—  angularis^  Eg.,  M.  G.  S.,  Dec.  8.  pi.  5. 
Hybodus,  Ag. 

—  acutusy  Ag.,  P.  F.,  torn.  3,  tab.  10,  figs.  4,  5,  6. 

—  curtusy  Ag.,  P.  F.,  torn.  3,  tab.  8^,  fig.  4. 

—  marginalise  Ag.,  P.  F.,  torn.  3,  tab.  lO,  figs.  20-21. 
Hypsodon,  Ag. 

—  Lrwesiatsis,  Ag.,  P.  F.,  torn.  5,  tab.  25^,  fig.  3. 
ISURUS,  Ag. 

—  macruruSf  Ag.,  P.  F.,  torn.  5,  tab.  21,  fig.  4. 
Lamna,  Cuv. 

—  complanatay  Eg.,  P.  G.  S.,  1844,  p.  387. 

—  signioides.  Eg.,  P.  G,  S.,  1844,  p.  387. 
Lepidotus,  Ag. 

—  Manteiliy  Ag.,  P.  F.,  torn.  2,  tab.  30^,  fig.  4. 

—  notopterusy  Ag.,  P.  F.,  torn.  2,  tab.  35. 

—  ungiiiculattiSy  Ag.,  P.  F.,  torn.  2,  tab.  29^,  fig.  I. 
Lepracanthus,  Eg. 

—  Coleiy  Eg.  P.  F.,  torn.  3,  feuil.  177  [Counterpart), 
Leptolepis,  Ag. 

—  filipennisy  Ag.  P.  F.,  torn.  2,  pt.  2,  feuil.  134. 

—  macropthalmiiSy  Eg.  J.  G.  S.  1845,  p.  231.     M.  G.  S.,Dec  6,  pi.  8,  fig.  I. 

—  „  „     1.  G.  S.  1845,  p.  231.    M.  G.  S.,  Dec  6,  pi.  8,  fig.  2. 

—  „  „    jf.  G.  S.  1845,  p.  231.     M.  G.  S.,  Dec.  6,  pL  8,  fig.  3. 
Leuciscus,  Klein. 

—  latiusculusy  Ag.  F.  F.,  torn.  5,  tab.  $ia,  fig.  5. 

—  macrurus,  Ag.  P.  F.,  torn.  5,  tab.  51^,  fig.  3. 
Macropoma,  Ag. 

—  Egertoniy  Ag.  (EuRYPOMA,  Hux.),  P.  F.,  torn.  2,  feuil.  174.     M.  G.  S., 

Dec.  9,  pi.  10. 
Megalops,  Lacep. 

—  priscuSf  Ag.  Rep.  Brit  Ass.  1 844,  p.  308. 
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Megalurus,  Ag. 

—  Austmi,  Eg.  M.  G.  S.  Dec  9,  pL  9. 

—  Damons',  "Eg.  M.  G.  S.,  Dec  9,  pL  8,  fig.  I. 
Myliobates,  Dum. 

—  marginalis,  Ag.  P.  F.,  torn.  3,  feuiL  331. 

—  nitidus,  Ag.,  P.  F.,  torn.  3,  feuil.  525. 

—  Siokai,  Ag.,  P.  F.,  torn.  3,  tab.  47,  figs.  1-2. 
Nemopteryx,  Ag. 

—  crassus,  Ag.,  P.  F.,  torn.  5,  tab,  23. 

—  'dongaius,  Ag.,  P.  F.,  torn.  5,  tab.  2ifl,  fig.  I. 

—  „  „     P.  F.,  torn.  5,  tab.  21a,  fig.  3. 
NOTHOSOMUS,  Ag. 

—  octostychius,  Ag.,  P.  F.,  torn.  2,  feuiL  29a.     M.  G.  S.,  Dec.  9,  pL  6. 
Odontaspis,  Ag. 

—  constrictus^  Eg.,  P.  G.  S.,  1844,  p.  388. 
Opuiopsis,  Ag. 

—  breviceps.  Eg.,  M.  G.  S.,  Dec  6,  pi.  6,  fig.  I.     {C<mnterpart,) 

—  dorsalis,  Ag.,  P.  F.,  torn.  3,  pL  36,  fig.  5. 
Otodus,  Ag. 

—  divergens.  Eg.,  P.  G.  S.,  1844,  p.  3S3. 

OXYGNATHUS,  Eg. 

—  omatus,  Eg.,  M.  G.  S.,  Dec  8,  pi.  9.* 

OXYRHINA,  Ag. 

—  triangularis.  Eg.,  P.  G.  S.,  1 844,  p.  386. 
Pachycormus,  Ag. 

—  curtus,  Ag.,  P.  F.,  torn.  2,  tab.  59. 

—  latipennis,  Ag.,  P.  F.,  torn.  2,  pt  2,  feuiL  114.     M.  G.  S.,  Dec  9b  pL  3. 

PALiEONISCUS,  Ag. 

—  arcuatus.  Eg.,  J.  G.  S.,  vol.  6,  p.  7. 

—  decorus^  Eg.,  J.  G.  S.,  vol  6,  p.  7. 

—  Egertoniy  Ag.,  P.  F.,  torn.  2,  feuil.  302.     M.  G.  S.,  Dec.  6,  pL  2. 

—  Monensis,  Eg.,  J.  G.   S.,  voL  6,  p.  $. 
PALitORHYNCHUM,  De  Blain. 

—  Egerioni,  Ag.,  P.  F.,  torn.  5,  tab.  34^1,  fig.  2. 

—  latum,  Ag.,  P.  F,,  torn.  5,  tab.  32,  fig.  2.     {Counterpart.). 

—  lofigirostre,  Ag.,  P.  F.,  torn.  5,  tab.  34/1,  fig.  3. 

—  microspondylum,  Ag.,  P.  F.,  torn.  5,  tab.  340,  fig.  I.     {Counterpart). 
Pholidophorus,  Ag. 

—  crenulatus.  Eg.,  M.  G.  S.,  Dec.  6,  pL  5»  %•  i- 

—  ,,  „     M.  G.  S.,  Dec.  6,  pi.  c,  fig.  2. 

—  fusiformis,  Ag.,  P.  F.,  torn.  2,  feuiL  208. 

—  Hartmanni,  Eg.,  P.  G.  S.,  1843,  p.  184. 

—  ^'W^^^y  ^g»  M.  G.  S.,  Dec.  8,  pL  7,  fig.  I. 

—  leptocephalus,  Ag.,  P.  F.,  torn.  2,  feuil.  288. 

—  pachysomus.  Eg.  M.  G.  S.,  Dec  6,  pi.  4,  fig.  I. 
Phyllodus,  Ag. 

—  hexagonalis,  Cocchi,  Pesch,  Lab.  Tav.  I,  fig.  2. 

—  irregularis,  Ag.,  Pesch.  Lab.  Tav.  3,  figs.  7-7^. 

—  planus,  Ag.,  Pesch.  Lab.  Tav.  I,  figs.  4-4/1. 

—  polyodus,  Ag.,  Pesch.  Lab.  Tav.  3,  figs.  8-&1. 
Platygnathus,  Ag. 

--    paucidens,  Ag.  P.  F.,  V.  G.  R.,  tab.  28,  fig.  II. 
Platysomus,  Ag. 

—  striatus,  Ag.,  King.  Perm.  Foss.,  pi.  27.     {Counterpart.) 
Pleionkmus,  Ag. 

—  macrospondylus,  Ag.  P.  F.  torn.  $,  feuil.  52. 
Pleuracanthus,  Ag. 

—  planus,  Ag.  P.  F.,  torn.  3,  feuil.  177. 
Prist  IS,  Lathana, 

—  Hastingsia,  Ag.,  P.  F„  torn.  3,  feuiL  382*. 
Polyphractus,  Ag. 

—  plaiycephalus,  Ag.,  P.  F.  V.  G.  R.,  tab.  51.  fig.  5. 
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Ptkrichthys,  Kg. 

—  Paper  Model,  by  Hugh  Miller.    J.  G.  S.,  vol.  4,  p.  305,  figs.  1-2, 

—  cancriformis^  Ag.,  P.  F.  V.  G.  R.,  tab.  I,  fig.  4. 

—  comutus,  Ag.,  P.  F.  V.  G.  R.,  tab.  2,  fig.  4.     (CouHterpart.) 

—  „  „     P.  F.  V.  G.  R.  tab.  2,  fig.  5.     {CounterpatL) 

—  lotus,  Ag.,  P.  F.  V.  G.  R.,  tab.  3,  fig.  4. 

—  nuurocephalus.  Eg.,  J.  G.  S.,  voL  18,  pi.  3,  fig.  7. 

—  productus,  Ag.,  P.  F.  V.  G.  R.,  tab.  5,  fig.  i. 

—  „  „     P.  F.  V.  G.  R,,  Ub.  5,  fig.  2.     {Counterpart,) 
Pterygocephalus,  Ag. 

—  paradoxus,  Ag.,  P.  F.,  torn.  4,  feuil.  192. 
PrVCHOLEPIS,  Ag. 

—  minor.  Eg.,  M,  G.  S.,  Dec,  6,  pL  7. 
PVCNODUS,  Ag. 

—  biserialis,  Ag.,  P.  F.,  torn.  2,  pt  2,  feuil.  199. 

—  discoides,  Ag.,  P.  F.,  torn.  2,  pt.  2,  feuil.  199. 

—  obtusus,  Ag.  P.  F.,  torn.  2,  pt.  2,  feuil.  199. 

—  parvus,  Ag.,  P.  F.,  torn.  2,  pt.  2,  feuiL  199. 
PYGiEUS,  Ag. 

—  Egertoni,  Ag.,  P.  F.,  torn.  4,  feuil.  257. 
Pygopterus,  Ag. 

—  lotus.  Eg.,  King.  Perm.  Foss.,  pi.  24. 
SCIiCNURUS,  Ag. 

—  Bowerbankii,  Ag.,  Rep.  BriL  Ass.,  1S44,  p.  307. 
SCYLLIODUS,  Ag. 

—  antiquus,  Ag.,  P.  F.,  torn.  3,  tab.  38,  fig.  i. 
Semionotus,  Ag, 

—  tninutusy  Eg.  P.  G.  S.,  1843,  p.  183. 

—  Ptntlandi,  Eg,,  P.  G.  S.,  1843,  p.  183. 

—  pustidifiT,  Eg.,  P.  G.  S.,  1843,  p.  183. 
SPHiERODUS,  Ag. 

—  ruguhstis.  Eg.,  J.  G.  S.,  1845,  p.  167. 
Strophodus,  Ag. 

—  reticulatus,  Ag.,  P.  F.,  torn.  3,  tab.  17. 
Tetragonolepis,  Ag. 

—  dorsalis,  Ag.  (Dapedius),  P.  F.,  torn.  2,  tab.  ^la,  fig.  i. 

—  radiaius,  Ag.  (^CHMODUS,  Eg.),  P.  F.,  torn.  2,  tab.  23a,  fig.  2. 
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BOTAL    GOMXISSION   OK   THB  WaTKB    SuPPLY  FOB  THE    MetBOFOLU. 

Beport  of  the  Commissioners.  Presented  to  both  Hoofies  of 
Parliament  bj  command  of  Her  Majesty.  London :  Eyre  and 
Spottiswoode.     1869.    Fscap.  pp.  128. 

THIS  important  Beport  is  now  issued,  and  from  it  we  extract  the 
following : — 

Oeneral  Bemarhs  on  the  Sources  and  Springs  in  the  Thames  Badn. 

(pp.  xxxv.-xL) 

It  may  now  be  well  to  review  all  the  resources  of  the  Thames 
basin  before  we  proceed  to  consider  the  important  question  of  the 
future  water-supply  of  the  Metropolis. 

The  drainage  of  the  Thames  valley  above  Kingston  extends  over 
8,676  square  miles ;  this  area  receives  an  average  annual  rainfall  of 
about  27*2  inches,  and  one-third  of  the  quantity  due  to  this  rain£dl 
flows  down  the  Thames  at  Hampton. 

This  delivery  is  the  result  of  very  complex  conditions.  One-third 
of  the  area  consists  of  impermeable  clays,  and  two-thirds  (or  about 
2,450  square  miles)  of  permeable  Oolitic  limestones,  sands,  and  Chalk. 
From  the  former,  the  rainfall,  after  allowing  for  evaporation  and  for 
vegetation,  flows  off  at  once,  and  whenever  in  excess  gives  rise  to 
floods,  whereas  the  rainfall  on  the  latter  is  at  once  stored  up,  and  its 
ultimate  delivery  through  springs  to  the  streams  and  rivers  is  spread 
over  weeks  or  months.  To  this  cause  is  owing  the  permanence  of 
flow  of  a  river  draining  a  permeable  rock  district,  compared  with  the 
irregular  delivery  of  a  river  draining  an  impermeable  district,  and  it 
is  a  consideration  of  great  importance  in  a  question  of  water  supply. 

All  permeable  formations  tend  necessarily,  by  the  absorj)tion  of 
rain,  to  become  charged  with  water  up  to  the  level  generally  of  the 
streams  and  rivers  of  the  district ;  and  further,  owing  to  the  resist- 
ance experienced  by  the  rain  water  in  passing  through  the  strata, 
the  water,  wherever  the  ground  rises  above  tlie  level  of  the  rivers, 
accumulates  therein  in  proportion  to  the  length,  breadth,  and  height 
of  the  range  of  hills,  so  that  instead  of  the  line  of  underground  water 
level  presenting  a  flat  surface  between  two  valleys,  it  presents  a 
curved  surface  varying  according  to  certain  conditions.  Taking  the 
lowest  point  of  escape  as  determining  the  permanent  level  above 
which  all  the  water  tends  to  run  off  in  springs,  the  height  of  the 
curve  above  this  level  gives  the  head  of  water  on  which  the  springs 
depend  for  their  supply.  The  rise  of  the  water  being  from  the  cir- 
cumference of  the  hills  to  the  centre,  the  underground  reservoirs 
form  more  or  less  dome-shaped  masses,  the  surface  of  which  is  con- 
stantly fluctuating  in  proportion  to  the  difference  between  the  amount 
of  rain  percolating  through  the  strata  and  the  quantity  of  water  which 
escapes  by  the  springs. 

In  the  district  we  have  to  deal  with,  the  crown  of  the  curve  often 
rises  60  to  200  feet  or  more  above  the  permanent  spring  levels, 
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while  the  aotnal  height  of  the  oarve  is  known  to  vaiy  in  aocordanoe 
with  the  variation  in  the  rainfall,  in  many  cases  as  much  as  50  to 
80  feet  or  more.  Where  the  conditions  are  favourable  to  a  large 
underground  reservoir,  the  springs  hardly  ever  run  dry.  Mr.  Beard- 
more,  as  the  result  of  many  years'  observations  in  the  Chalk  district 
of  the  Lea,  sees  reason  to  believe  that  the  storing  power  of  the  Chalk 
hUls  there  holds  out  at  least  16  months. 

Further,  some  of  the  water  below  the  lines  of  permanent  level 
inland  has  a  slow  undeiground  movement  to  still  lower  levels,  unless 
intercepted  or  thrown  out  by  faults  in  the  strata  or  by  some  other 
cause.  This  underground  drainage  is  not,  however,  coincident  with 
the  surface  drainage ;  and  while  some  of  the  water-bearing  strata  of 
the  Thames  basin  are  not  available  as  underground  sources  of  supply 
by  means  of  wells  at  or  near  London,  other  strata,  on  the  contrary, 
out  of  the  London  basin,  are  so  available  from  the  circumstance  of 
the  dip  of  the  beds  being  towards  London. 

Where  the  permeable  strata  only  cap  the  hills  the  springs  issue  of 
course  on  the  sides  of  the  valleys  at  the  junction  of  the  impermeable 
strata. 

Li  the  order  of  superposition  the  highest  permeable  strata  near 
London,  excluding  the  superficial  beds  of  gravel,  are — 

The  Bagahot  Sands,  which  are  from  100  to  350  feet  thick,  and 
extend  over  an  area  of  211  square  miles.  As  these  strata  consist 
almost  entirely  of  loose  quartzose  sands,  the  underground  water 
oozes  out  commonly  at  their  junction  with  the  London  clay,  and  is 
rarely  conducted  into  any  particular  channel  of  escape  so  as  to  form 
n>rings,  and  the  loss  by  evaporation  is  large.  There  are,  in  fact, 
throughout  this  area  no  springs  of  any  importance ;  only  a  few  small 
tributaries  of  the  Thames  and  the  Wey  have  their  sources  in  this 
district,  and  the  supply  to  the  wells  is  not  large.  The  water  gene- 
rally is  soft  and  pure,  but  in  some  places  it  is  ferruginous.  We 
cannot  look  to  these  sands  for  any  additional  water-supply  (although 
they  attracted  a  good  deal  of  attention  a  few  years  since),  for  ihe 
whole  of  the  water  now  delivered  by  them  passes  into  the  Thames 
or  the  Wey.     None  passes  elsewhere  underground. 

The  London  Clay  underlies  the  Bagshot  Sands  and  forms  a  great 
impermeable  bed  from  400  to  450  feet  thick. 

Lower  Tertiary  Sands, — These  beds,  which  are  only  from  50  to 
100  feet  thick,  are  of  no  importance  so  far  as  springs  are  concerned 
at  their  outcrop,  but  they  have  been  useful  sources  of  supply  to  some 
of  the  deep  wells  under  London.  Owing,  however,  to  the  great 
increase  in  the  number  of  these  wells,  and  the  fall  in  the  level  of 
the  water,  the  underlying  Chalk  is  now  generally  resorted  to  as  the 
better  source  of  supply.  In  many  places  round  London,  where  they 
have  not  been  so  drawn  upon,  they  still  yield  a  good  supply  of  water. 

The  Chalk,  from  its  large  area  (1,047  square  miles  above  Kingston, 
but  more  than  double  that  in  the  whole  basin),  from  its  great  thick- 
ness— 500  to  1,000  feet — and  from  its  peculiar  lithological  character, 
forms  a  very  important  source  of  water-supply,  both  by  springs  and 
by  means  of  wells.     Almost  all  the  rain  falling  oil  Ua  ^xxxiidi;^  S& 
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absorbed  or  percolates  through  the  fissured  surface.  So  dose  is  its 
texture  that  the  bulk  of  the  rain  takes  weeks  and  months  to  filter 
down  to  the  level  of  the  water  line  in  the  interior  of  the  Chalk 
hills — a  ]ine  the  depth  of  which  below  the  surface  of  the  ground 
may  vary  from  100  to  300  feet  according  to  the  height  of  the  hills. 
The  water  thus  stored  escapes  in  several  ways — some  by  the  streamfl 
rising  witliin  the  Chalk  district, — some  by  springs  feeding  directly 
the  larger  rivers  flowing  through  it, — another  portion  overflows  at 
the  outer  escarpment  of  the  Chalk, — and  a  larger  portion  issues  near 
its  junction  with  the  Tertiary  strata.  A  certain  quantity  also  passes 
underground,  supplies  the  wells,  in  the  central  Tertiary  area^  and 
escapes  in  part  at  still  lower  levels  at  more  distant  points. 

Where  the  rise  of  the  bottom  of  the  valleys  is  more  rapid  than 
that  of  the  Ihie  of  water  level,  the  valleys  assume  the  character  so 
common  in  Chalk  districts,  of  diy  valleys.  Others  of  these  valleys 
tap  the  springs  in  their  lower  part,  whilst  the  upper  part  of  de 
same  valley  is  dry.  In  these  cases  the  head  of  the  stream  will  often 
change  its  position  two  or  three  miles  higher  or  lower  in  the  valley, 
accordingly  as  the  rise  and  fall  of  the  water  level  in  the  hiUs  are 
influenced  by  the  rainfall.  Wliere  the  deeper  and  larger  river 
valleys  traverse  the  Chalk  area  and  intersect  the  line  of  water  level, 
these  valleys  become  fringed  on  the  river  level  with  a  series  of 
springs,  as  the  Thames  in  its  course  from  Wallingford  to  Taplow, 
the  Lea  above-  Broxboume,  the  Bavcnsboume,  the  Cray,  and  the 
Darenth,  and  the  Thames  again  from  Woolwich  to  Gravesend. 

The  springs  along  the  line  of  outcrop  of  tlie  Chalk-marl  and  Gault 
being  on  a  higher  level  than  any  others,  the  head  of  water  supplying 
them  is  luiich  smaller  than  that  supplying  the  springs  on  lower 
levels  within  the  Chalk  area,  and  consequently  with  few  exceptions 
these  springs  are  small.  They  are,  however,  extremely  numerous. 
Almost  every  little  village  under  the  range  of  the  Chalk  downs  in 
Wiltshire,  Oxfordshire,  and  further  eastward,  has  its  spring  near  the 
foot  of  the  Chalk  hills.  These  collectively  would  furnish  a  con- 
siderable quantity  of  water,  but  they  are  too  scattered  and  wide 
apart  to  be  available  for  any  general  purpose.  There  are,  however, 
a  few  large  springs  amongst  them.  There  is  one,  for  example,  at 
Cherhill,  near  Calne.  This  spring  never  fails,  and  is  said  to  yield 
from  two  to  three  million  gallons  of  water  daily.  There  are  also 
copious  springs  near  Ellensborough,  at  Baiton-in-the-Clay,  near 
Prince's  Risborough,  near  Swindon,  and  at  many  places  along  the 
foot  of  the  North  Downs  of  Kent  and  Surrey. 

Another  and  more  inij)ortant  class  of  springs  are  those  which 
escape  along  the  inner  edge  of  the  Chalk  along  or  near  the  line 
where  it  passes  under  the  Tertiary  strata,  and  again  where  it 
approaches  the  sea  level.  These  springs  are  all  placed  on  relatively 
low  levels,  and  derive  their  supplies  from  the  large  head  of  water 
which  extends  in  the  Chalk  hills  beyond  them  up  to  the  out<a'op  of 
the  beds  underlying  that  formation.  As  the  difference  of  level 
between  these  exterior  and  interior  springs  varies  often  from  150 
to  300  feet,  the  latter  are  necessarily  much  more  powerful  and 
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pennanent^  and  will  oontinae  to  ran  long  after  most  of  the  otfaera 
nave  become  dry.  Among  the  more  copious  and  remarkable  Rprings 
of  this  daas  are  those  at  Chadwell  near  Ware,  Otter's  Pool  near 
Watford,  IVoxfield  near  Himgeiford,  Beddington  and  Carshaltony 
Orpington,  Grays  Thnrrock,  Springhead  near  Qravesend,  Ospringe 
near  Faversham,  besides  a  number  of  smaller  ones.  The  origin  and 
aooroe  of  supply  of  some  of  these  springs  are  indicated  in  the 
sections. 

In  the  neighbourhood  of  London  the  wells  in  the  Chalk  form  an 
important  auxiliary  source  of  water-supply,  and  they  might,  no 
donbt,  be  considerably  increased  in  Kent  without  intOTfering  with 
the  springs  in  the  valleys  above  London,  as  the  store  from  which 
those  wells  draw  their  supplies  overflows  in  numberless  springs 
along  the  Thames  below  London  at  levels  where  they  are  not 
generally  available. 

The  lower  beds  of  the  Chalk  are  so  argillaceous  as  often  to  hold 
up  the  water  and  to  lose  their  ordinary  permeable  character. 

The  TJfiper  Oreensand  forms  so  mucdi  a  part  of  the  Lower  Chalk, 
and  is  so  slightly  developed  near  London,  that  we  have  grrouped  it 
with  the  Chalk.  It  is  only  in  Wiltshire  that  it  acquires  an 
importance  entitling  it  to  be  considered  apart  Under  London  it 
becomes  also  so  argillaceous  as  to  lose  its  water-bearing  character. 

The  Upper  and  Lower  Qreensands  are  separated  by  100  to  200 
feet  of  impermeable  day,  known  as  the  Oatdt.  The  numerous 
sanall  streams  rising  at  the  foot  of  the  Chalk  hills  have  their  source 
generally  in  springs  thrown  out  by  the  Chalk -marl,  or  the  Gaolt 

The  Lower  Greensands  form  a  mass  of  siliceous  sandy  strata  from 
200  to  500  feet  thick,  and  with  an  available  area  of  above  500 
square  miles.  Cropping  out  both  to  the  north  and  south  of  London 
oonformably  to  the  Chalk,  which  is  known  to  pass  below  the  Tertiary 
strata  under  London,  it  was  supposed  that  the  Lower  Qreensands 
were  also  continuous  below  London,  in  the  same  way  as  the  Lower 
Greensands  of  the  plains  of  Champagne  pass  under  Paris  at  the 
depth  of  1,800  feet  The  experience,  however,  obtained  at  Kentish 
Town,  at  the  deep  well  sunk  through  the  Chalk  a  few  years  since  by 
the  Hampstead  Company,  showed  that  although  the  Tertiary  strata, 
the  Chalk,  and  the  Gauit  followed  in  regular  order,  a  change  took 
place  at  the  base  of  the  Gault,  and  instead  of  the  Lower  Greensands, 
a  series  of  red  and  grey  sandstones  were  met  with.  These  were 
bored  into  for  a  thickness  of  188  feet,  without  passing  through  them, 
and  the  work  was  abandoned.  No  organic  remains  were  discovered 
to  indicate  the  age  of  these  sandstones,  and  the  hand-specimens 
were  insufficient  to  determine  the  question.  They  may  have  be- 
longed to  some  member  of  the  New  Red  Sandstone,  or  possibly  to 
the  Old  Red.  In  any  case  they  seem  to  form  part  of  an  under- 
ground ridge  of  old  Secondary  or  Palaeozoic  rocks  which,  ranging 
from  Belgium,  pass  under  the  Chalk  at  Calais  and  Harwich,  at  both 
-which  places  they  have  been  met  with,  and  probably  extend  under 
London  in  the  direction  of  Somersetshire.  The  width  of  thia  b^t 
can  only  be  determined  by  experiment 
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It  is  known  that  tho  Lower  Greensands  exist  at  Keigate  and  aie 
about  450  feet  thick,  and  that  thej  occur  again  in  Bedfordshire  with 
a  thickness  of  about  200  feet.  In  both  cases  they  dip  towards 
London,  disappearing  beneath  the  Gault  We  know  that  they  do 
not  exist  under  London  (Kentish  Town).  It  follows,  therefore,  that 
in  the  one  case  they  cease  at  some  point  between  Heigate  or 
Merstham  and  London,  and  in  the  other  between  Baldock  and 
London.  As  at  both  ends  they  are  of  considerable  thickness,  and 
tho  Gault  is  continuous,  it  is  certain  that  the  Oreensands  must  range 
from  these  outcrops  some  way  towards  London,  probably  thinning 
off  gradually  against  the  flanks  of  the  underground  ridge  of  old 
rocks.  So  far  as  they  continue,  so  far  will  they  form  a  valuable  and 
copious  water-bearing  bed,  the  water  from  which  would  overflow  at 
the  levels  lower  than  that  of  their  outcrop.  The  extent  of  their 
underground  range  could  only  be  determined  by  boring.  It  might 
be  as  far  as  Croydon,  or  even  still  nearer  to  London.  The  same 
would  happen  to  the  north  of  London,  but  the  distance  there  is 
greater,  the  beds  are  not  so  thick,  and  the  conditions  generally  are 
less  favourable.  The  great  purity  of  the  water  from  the  Grenelle 
and  other  artesian  wells  in  the  Lower  Oreensand  is  well  known,  and 
there  is  reason  to  suppose  that  the  quality  of  the  water  obtained 
from  the  same  formation  in  the  vicinity  of  London  would  prove 
equally  good.  The  excessive  length  of  filtration  would  at  all  events 
ensure  freedom  from  organic  impurities. 

The  quality  of  the  water  flowing  from  the  Lower  Greensands  is 
excellent  for  all  domestic  purposes,  being  bright  and  limpid,  of  a 
degree  of  hardness  varying  only  from  about  3*^  to  9^  of  Clark's  test, 
and  generally  very  free  from  organic  matter. 

The  springs  in  this  formation  are  not  very  numerous,  owing  to 
the  prevalence  of  sandy  beds,  but  in  some  of  the  more  stony  beds 
there  are  some  fine  springs,  as  for  example : — 

1.  The  springs  in  Bradbourne  Park  and  at  Riverhead  neai'Sevenoaks. 

2.  Several  springs  near  Dorking. 

3.  Spring  at  Weston  Street. 

4.  Spring  at  Moorhead  Park  near  Famham. 

To  the  south  of  London  a  great  thickness  of  Weald  Clay  separates 
the  Lower  Greensand  from  the  Hastings  Sand  of  the  Weald  of  Kent 
and  Sussex ;  but  although  these  beds  are  thick  they  are  very  local, 
only  partially  permeable,  and  are  of  no  avail. 

The  strata  which  next  succeed  are  only  developed  in  the  north  and 
nortli-west  of  the  London  basin. 

The  Portland  Stone  and  Sands  are  from  35  to  50  feet  thick,  and 
arc,  in  some  places,  of  local  importance,  but  none  of  the  springs 
would  be  available  for  distant  purposes. 

The  Kimmeridge  Clay  is  impermeable  and  from  250  to  300  feet 
thick. 

The  Coral  Bag  and  Calcareous  Grit  are  from  20  to  50  feet  thick 

and  give  rise  but  to  a  few  small  springs.     I'hese  beds  thin  off  as 

they  range  to  the  cast  and  south-east,  so  that  in  Buckinghamshire, 

and  probably  under ppround  Vu  ^etk&\xvc^,  the  Kimmeridge  and  Oxford 

clay  a  come  into  contact,  and  \]bLe  Cot«1^^^  cft»a«^\a  ^^>&V 
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The  Oxford  Clay  is  impermeable,  and  attains  in  OxfordBhire  a 
ihicknefls  of  400  to  500  feet 

The  Oreat  Oolite  and  subordinate  beds  may  for  oar  purposes  be 
taken  together.  Thej  form  in  Oxfordshire  an  important  group  of 
permeable  strata  250  to  300  feet  thiek.  They  have  a  collecting  area 
of  about  300  square  miles,  and  give  rise  to  a  number  of  fine  springs 
amongst  which  those  of  Ampney,  Bibury,  Boxwell,  and  Thames 
Head  have  been  described  by  Mr.  Bravender  and  Mr.  Brown,  and 
are  stated  by  Mr.  Pole  to  have  been  yielding  at  the  time  of  his  visit 
probably  not  less  than  10  million  gallons  of  water  daily. 

Most  of  the  springs  of  this  series  are  thrown  out  by  the  FuUert 
Earth,  an  impermeable  bed  of  no  great  thickness  in  this  district — 40 
to  60  feet — and  persistent  only  over  a  limited  part  of  the  area. 

The  Inferior  Oolite  and  underlying  sands  reposing  on  the  Lias  form 
another  important  water-bearing  formation.  They  are  from  300  to 
320  feet  thick,  and  extend  in  the  Thames  basin  over  about  180  square 
miles.  As  the  hills  of  this  formation  rise  230  to  300  feet  above  the 
valleys,  and  have  a  considerable  range,  the  head  of  underground 
water  is  large,  and  furnishes  several  important  and  perennial  springs, 
SQch  as  those  of  Syreford  and  the  Seven  Springs,  of  which  the  yield 
is  stated  by  Mr.  Pole  to  have  been  at  the  time  of  his  visit  from  three 
to  four  million  gallons  of  water  daily. 

These  various  Oolitic  strata  consist  of  beds  of  rubbly  limestones, 
soft  freestones,  sands  and  fissile  sandstones,  through  which  the  water 
passes  chiefiy  by  fissures ;  and  although  often  traversing  a  great 
thickness  of  strata,  it  is  not  filtered  to  the  same  extent  as  it  is  in  the 
Chalk  and  Lower  Greensands. 

Mr.  Hull  has  shown  *  that  the  Inferior  Oolite  and  underlying  sands 
which  in  the  neighbourhood  of  Cheltenham  are  about  320  feet  thick, 
thin  off  as  they  range  eastward,  and  probably  die  out  about  the  centre 
of  Oxfordshire.  In  the  same  way  he  shows  that  the  Great  Oolite 
and  accompanying  beds,  there  about  300  feet  thick,  also  thin  to  the 
eastward,  and  they  apparently  do  not  extend  more  than  a  few  miles 
further  east  than  the  Inferior  Oolite. 

It  follows  that  the  underground  passage  of  water  through  these 
Oolites,  which  might,  had  these  formations  ranged  in  full  force  east^ 
ward,  have  been  canned  as  far  as  London,  the  dip  being  in  that  direc- 
tion, is  stopped  by  the  thinning  out  of  those  beds,  and  by  the  closing 
in,  as  it  were,  of  the  Lias,  Oxford  Clay,  and  Kimmeridge  Clay. 
Although,  therefore,  the  surface  drainage  of  the  Cirencester  and 
Bampton  districts  runs  into  the  Thames  valley,  the  subterranean 
water  channels  are  intercepted  and  do  not  reach  London,  and  the 
Oolitic  series  must  be  excluded  as  a  possible  source  of  supply  by 
deep  wells  in  the  London  district. 

The  exact  proportion  of  the  rainfall  absorbed  by  the  different  per- 
meable and  porous  strata,  and  which  is  given  out  again  in  the  form 
of  sprinn^,  has  yet  to  be  determined.  It  varies  according  to  the 
lithological  character  of  the  water-bearing  strata.  The  general 
results  are,  however,  known  in  many  cases.     Thus  the  annual  flow 

*  Quart  Joum.  Geol.  Soo.  Vol.  xti.  ^.  ^^. 
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of  the  Thames  at  Hampton  and  of  the  Seine  at  Paris,  both  draining 
areas  composed  partly  of  permeable  and  partly  of  impermeable  strati, 
is  equal  to  about  one-third  of  the  rainfall.  In  a  district  where  the 
impermeable  strata  predominate,  the  total  deliveries  will  be  laiger, 
but  they  will  follow  close  upon  the  rainfall ;  whereas,  as  the  per- 
meable strata  predominate,  so  will  the  rainfall  be  stored  in  the  lulla^ 
and  its  delivery  be  spread  over  a  greater  length  of  time.  The 
summer  flow  in  a  diy  season  consists  almost  entirely  of  the  suppUes 
derived  from  deep-seated  springs.  Mr.  J.  T.  Harrison,  to  whose 
evidence  we  would  refer  for  many  interesting  details  on  these  points, 
estimates  this  generally  in  the  Thames  district  to  be  equal  to  one- 
sixth  of  the  rainfalL 

The  importance  of  suoh  a  condition  of  things  for  the  supply  c£ 
this  large  Metropolis  cannot  be  over-estimated.  It  ensures  tluit  per- 
manence and  regularity  which  are  necessarily  among  the  most  im- 
portant elements  in  a  Metropolitan  water  supply.  With  natnnl 
subterranean  reservoirs  extending  over  above  2,000  square  miles,  a 
storage  reserve  is  provided  comparatively  independent  of  the  aeaaoos, 
and  maintained  by  the  ordinaiy  operations  of  nature,  while  no  fihn^ 
tion  can  equal  that  e£fected  through  masses  of  sand,  sandstone,  earthy 
limestones,  or  chalk,  from  50  to  300  feet  thick.  The  quantity  it 
mineral  matter  taken  up  is  in  most  cases  moderate,  while  the  really 
objectionable  ingredient—  the  organic  matter — ^is  reduced  to  a  mini- 
mum. However  different  the  results  obtained  in  other  oases,  the 
two  under-mentioned  eminent  chemists  agree  in  their  conclusions  on 
this  point,  as  will  be  seen  by  the  following  table,  the  quantitieB 
having  reference  in  the  first  case  to  100,000  parts,  and  in  the  second 
to  a  gallon  of  water : — 

ProCWMlOiB 


Soarto  of  Waters  Analysed. 


Caterham  Well  (Chalk) 

Spring  near  Moor  Park  (Lower 

Greensand) ...« 

Cold  Harbour  (Lower  Greensand) 

Otter  Spring  (Chalk) 

Loch  Katrine 

Welsh  Waters 

'Cumberland  Lakes 

Thamea  Water  at  Hampton  ... 


Dr.  Frankland. 

Organic 
Carbon. 

Ormnio 
Nitrogen* 

Nitrogen  as 

Nitrates  and 

Nithtaa. 

•020 

•006 

•027 

030 

•010 

•046 

•026 

•012 

•422 

•256 

•008 

•081 

•289 

•004 

•022 

•211 

•006 

•009 

•260 

•024 

•192 

Allraminoid 

Ammonia 

(representing 

theOrganis 

matter  ooa- 

taining 
NitTDgen). 


0000 

0000 
0130 

0184 


At  the  same  time  the  water  is  kept  at  a  uniform  low  temperature, 
and  protected  from  light  and  air,  conditions  unfavorable  to  the  exist- 
ence of  living  organisms.  Springs  from  such  sources  probably  re- 
present potable  waters  in  their  best  state ;  and  amongst  the  favour- 
able specimens  of  such  waters  may  be  instanced  many  Chalk  springs, 
the  water  from  the  Lower  Chalk  at  Caterham,  and  some  of  £e 
springs  of  the  Lower  GTeeiifiaiivi:&  oI^xxtki;^. 
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It  is  satisfactory  to  know  that  there  exists  within  easy  reach  of 
London  a  supply  of  the  best  and  purest  spring  water  which,  in  case 
of  need,  coi^d  readily  be  rendered  available  as  an  auxiliarv  source 
of  water-supply  for  the  Metropolis,  in  quantity  sufficient  at  all  events 
for  drinking,  if  not  for  other  purposes. 


I. — ^Thb  Mississippi  Valley  :  its  Physical  Gbogbaphy,  including 
Sketches  of  the  Topography,  Botany,  Climate,  Geology,  and 
Mineral  Kesources ;  and  of  the  progress  of  development  in 
population  and  material  wealth.  By  J.  W.  Foster,  LL.D. 
Illustrated  by  maps  and  sections.  Chicago  :  S.  C.  Griggs  &  Co. 
London :  TWbner  &  Co.     1869.     8vo.  pp.  444. 

rEj  author,  having  devoted  many  years  to  the  exploration  of  the 
Mississippi  valley,  describes  in  the  volume  before  us  the  phy- 
sical geography  of  that  portion  of  this  wonderful  region  which  lies 
west  of  the  great  dividing  line — ^the  Mississippi  River. 

It  was  with  a  view  of  illustrating  the  gradations  between  the 
forest,  prairie,  and  desert;  the  varying  conditions  of  temperature 
and  moisture,  and  their  effects  in  determining  the  range  of  those 
plants  cultivated  for  food ;  and,  at  the  same  time,  to  trace  the  cha- 
racter of  the  fundamental  rocks  over  the  whole  of  this  region,  point- 
ing out  the  mode  of  occurrence  of  those  ores  and  minerals  useful  in 
the  arts,  and,  finally,  to  trace  the  colonization  of  this  region  from 
its  feeble  beginnings  to  its  present  magnificent  proportions,  that 
this  work  was  undertaken  by  Dr.  Foster. 

It  is  not  intended  to  be  a  strictly  scientific  work,  but  rather  to 
present  a  series  of  sketches  of  the  great  phenomena  of  the  region 
under  consideration  in  a  form  which  should  at  once  interest  and 
instruct  the  general  reader. 

Among  the  many  chapters  calculated  to  interest  the  general 
reader  there  are  some  which  may  be  considered  as  more  especially 
attractive  to  the  physicist  and  geologist.  Of  these  we  might  men- 
tion, firstly,  the  chapters  in  which  the  author  discusses  the  origin  of 
prairies,  including  not  only  those  of  the  great  Mississippi  basin  but 
also  those  of  South  America  and  other  countries. 

Dr.  Foster  discusses  the  various  views  put  forth  by  other  authors 
as  to  their  origin,  whether  as  due  to  peat-growth,  texture  of  soil,  or 
annual  burnings ;  and  concludes,  after  a  careful  consideration  of  all 
the  conditions,  that  "  a  study  of  the  physical  features  of  the  country 
in  connection  with  the  prevailing  winds,  the  consequent  distribution 
of  moisture,  and  also  the  lines  of  equal  temperature,  will  show — 
firstly,  that  these  great  changes  in  the  geographical  distribution  of 
plants,  under  nearly  equal  lines  of  temperature,  are  not  due  to  the 
mechanical  texture  or  chemical  composition  of  the  soil,  but  to  the 
variable  supplies  of  moisture ;  secondly,  that  in  the  winds,  as  the 
agents  in  the  distribution  of  that  moisture,  we  have  an  adequate  cause 
to  explain  all  the  phenomena  of  forest,  prairie,  and  desert." 
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Turning  now  to  the  geological  structure  of  the  valley,  the  hasiii 
consists  for  the  most  part  of  nearly  horizontal  and  but  little  meta- 
morphosed strata,  such  as  limestones,  sandstones,  shales,  and  detrital 
materials  bounded  by  granitic  or  highly  metamorphosed  rocks,  whidi 
have  at  many  points  been  invaded  by  products  of  a  purely  volcanic 
origin. 

It  is  chiefly  in  this  latter  series  that  the  precious  as  well  as  the 
baser  metals  occur,  either  segregated  as  veins  or  as  beds  or  layers. 
Not  that  they  are  entirely  confined  to  this  series,  for  the  stratified 
rocks,  as  the  limestones  and  shales,  contain  also  the  useful  ores,  such 
as  iron,  lead,  and  zinc,  as  well  as  immense  deposits  of  fossil  fuel 
ezt'Cnding  over  vast  areas. 

The  author  gives  (at  p.  246)  a  tabular  view  of  the  principal  Fossili- 
ferous  strata  of  the  Mississippi  Valley  and  P«U5ific  slope,  in  which 
local  terms  are  given  for  the  sub-divisions  of  the  groups.  Thus,  for 
example,  in  the  Carboniferous  series  we  have  in  descending  order — 
1.  Coal-measures ;  2.  Chester  Limestone ;  3.  St.  Louis  group ;  4.  Keo- 
kuk group ;  5.  Burlington  Limestone ;  6.  Kinderhook  group  ;  which 
vary  from  800  to  1400  feet  in  thickness  exclusive  of  the  Coal-measures. 

The  Burlington  Limestone  is  celebrated,  more  especially  in  Illinois, 
for  the  beauty  and  profusion  of  its  Crinoids.  Mr.  Worthen  (GJeolo- 
gist  to  the  State  of  Illinois)  writes,  "  No  spot  has  yet  been  discovered 
on  the  surface  of  the  earth,  of  the  same  extent,  where  those  beautiful 
'  lily-stars*  flourished  in  such  numbers,  as  along  the  northern  shores 
of  the  Sub-Carboniferous  ocean  during  the  deposit  of  this  limestone. 
More  than  300  species  have  been  already  described  from  this  region." 

The  vast  area  in  the  great  valley  over  which  the  Coal-measures 
are  distributed  is  divided  into  several  distinct  fields,  intersected  by 
navigable  waters,  by  which  their  products  are  conveyed  to  the  great 
emporiums  of  industry. 

The  Alleghany  Coal-field  ranges  through  six  different  States,  and 
has  an  estimated  area  of  60,000  square  miles.  The  shales,  lime- 
stones, etc.,  have  a  thickness  of  2,500  to  3,000  feet.  The  workable 
coal-seams  at  Pittsburgh  have  an  aggregate  thickness  of  25J  feet, 
and  in  Southern  Ohio  of  22^  feet. 

The  Illinois  Coal-field  is,  in  area,  about  equal  to  the  Alleghany 
Coal-field.  The  Coal-measures  in  this  field  have  a  thickness  of  800  feet, 
and  the  workable  coal  in  Southern  Illinois  is  19  feet  in  thickness. 

The  Missouri  Coal-field  has  the  largest  area  of  any  field  in  the 
world,  being  not  less  than  100,000  square  miles  in  extent.  In 
Kansas  the  series  is  two  thousand  feet  in  thickness,  and  contains 
from  12  to  15  feet  of  workable  coal. 

The  Michigan  Coal-field  has  an  area  of  5,000  square  miles,  and  a 
thickness  of  100  feet  only. 

The  Texas  Coal-field  has  only  been  very  imperfectly  explored,  and 
neither  its  extent  or  thickness  are  correctly  known. 

The  coals  derived  from  these  various  fields,  and  even  from 
different  seams,  are  far  from  uniform  in  character.  The  most 
valuable  coals  perhaps,  tJius  far  developed,  are  those  of  Northern 
Ohio  and  Nortb-westem.  "Pexm^^Vj^aia*  derived  from  the  lowest  seam 
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in  the  series,  lliis  forms  an  admirable  ooal  for  iron-making.  A 
similarly  valaable  coal  occars  in  the  Illinois  Coal-field. 

The  Pittsburgh  Coal,  and  that  of  Central  and  Southern  Ohio, 
make  good  coking  coal,  but  are  too  gaseous  and  bituminous  for  iron- 
making.  The  coal  of  Northern  Blinois  is  too  sulphurous  and  too 
highly  charged  with  water  to  be  of  great  commercial  value. 

Tables  of  Analyses  of  all  the  yarious  coals,  including  those  of 
Secondary  and  Tertiary  age,  haye  been  carefully  prepared  by  the 
anther  from  the  yarious  reports  of  Blaney,  Whitney,  Chilton, 
Bogers,  <bc.,  &g. 

The  space  at  our  command  precludes  our  noticing,  as  we  should 
wish  to  do,  the  geological  features  of  the  yalley  which  are  due  to 
the  later  formations. 

There  is  much  in  this  work  for  the  Botanist,  the  Archaeologist,  the 
Meteorologist,  for  the  political  Economist,  for  the  general  Naturalist, 
and  for  the  reading  public.  Few  American  books  which  haye 
passed  through  our  hands  haye  interested  us  so  much.  The  author's 
style  of  writing  is  extremely  dear  and  intelligible.  Whenever  an 
illnstration  would  better  explain  his  meaning  than  a  mere  description, 
we  find  a  map,  a  plan;  or  a  diagram  added.  Lastly,  the  book  is 
admirably  printed,  which  renders  its  perusal  all  the  more  pleasant. 

n. — Geological  Tables. 

TO  enumerate  all  the  separate  Geological  Tables  published  by 
amateurs  and  professionals  from  the  times  of  Werner,  W. 
Smith,  Alex.  Brongniart,  and  De  la  Beohe,  to  the  present,  would  be 
of  little  use  except  to  the  bibliographist ;  and  the  many  tables  of 
strata  and  formations  given  in  the  Manuals  and  other  introductory 
works  on  Geology,  English  and  Foreign,  would  have  to  be  catalogued 
also  in  the  lengthy  list.  We  propose,  however,  to  refer  to  some  of 
the  Tables  that  have  appeared  of  late  years,  and  to  notice  their 
respective  characters  and  uses. 

There  is  no  doubt  that  English  geologists  owe  very  much,  in  the 
first  place,  to  De  la  Beche,  for  original  observation,  careful  research, 
and  correct  judgment,  in  the  composition  of  class ificatory  tables, 
which,  founded  on  the  conclusions  of  Werner,  Smith,  Conybeare, 
Brongniart,  and  others,  supplied  data  for  subsequent  writers.  Lyell 
and  John  Phillips  also,  as  classificatory  geologists,  contemporary 
with  De  la  Beche,  gave  original  thought  to  the  subject ;  and  their 
continued  labours  have  given  us  the  results  which  we  now  find  in 
their  current  works ;  and  these,  especially  the  Tables  in  Lyell's 
"Elements,"  supply  the  manualists  and  tabulists  of  popular  and 
educational  geology  with  the  backbone,  if  not  the  body,  of  all  their 
Tables  of  Formations. 

We  must  not  forget,  however,  that  there  have  been  many  other 
original  thinkers  and  hard  workers  besides  those  mentioned  above. 
Sedgwick,  Murchison,  and  very  many  other  well-known  names  are 
quickly  thought  of  in  connection  with  the  advance  of  stratigraphical 
geology ;  and  America,  and  every  part  of  the  Continent,  as  well  as 
India  and  the  Colonies,  have  supplied  others,  the  results  of  wkosA 
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labours,  as  far  as  it  concerns  the  Pal»ozoio  formations,  hare  been 
brought  together  for  English  readers  by  Murchison  in  his  "  Siluria;" 
whilst  Prestwich  and  Lyell  are  chief  among  those  who  have  collated 
the  works  illustrative  of  the  Tertiary  groups  of  strata  and  fossils ; 
and  for  the  Secondary  Formations,  we  have,  besides  our  home  geo- 
logists, Phillips,  Fitton,  Mantell,  Strickland,  Morris,  Wright,  etc,, 
numerous  good  German  and  French  guides,  as  Fraas,  Oppel,  Geinitz, 
Alberti,  Marcou,  Hebert,  Goquand,  D'Archiac,  etc.,  in  correlating  and 
enumerating  their  manifold  and  various  groups. 

There  are  some,  especially  Constant  Prevost  and  (Godwin-Austen, 
who  have  greatly  influenced  the  character  of  geological  tables,  by 
insisting  on  the  importance  of  clearly  defining  the  categorical  value 
of  the  marine  and  the  freshwater  deposits  respectively,  as  direct 
indications  of  the  existence  of  land  and  of  sea,  whether  in  vertical 
succession  or  in  horizontal  continuity.  This  idea  is  prominent  and 
well  illustrated  in  a  table  produced  by  Prof.  W.  King,  and  entitled 
"  Synoptical  Table  of  Aqueous  Rock-groups,"  etc.  (fifth  edition, 
Belmont,  near  Galway,  July,  1863),  the  marine  strata  being  arranged 
in  a  parallel  column  with  those  of  land  and  freshwater  origin. 

Students  were  long  ago  indebted  to  Webster  and  Buckland  for  an 
elaborate  diagrammatic  section  of  a  portion  of  the  Earth's  crQ8t» 
with  figures  of  animals  and  plants  characteristic  of  the  three  great 
periods  of  the  Eartli's  history,  as  then  known.  Without  the  palseon- 
tological  figures,  this  section  has  been  for  many  years  among  the 
most  saleable  of  the  geological  diagrams  issued  by  Reynolds  (Strand), 
and  by  the  Working  Men's  Association  (King  William  Street).  How- 
ever much  improved  Mr.  Reynolds's  editions  of  this  diagram  have 
been  by  the  introduction  of  perspective  countrj^  and  by  Prof.  Morris's 
amendments,  it  still  wants  a  proper  treatment  of  the  "  metamorphic" 
rocks,  so  called,  which  are  really  the  crumpled  and  altered  Lauren- 
tian  and  other  strata,  there  being  properly  no  metamorphic  forma- 
tion or  system  by  itself.  The  same  weakness  is  present  in  Readwin's 
"  Tabular  View,"  etc.  (1858,  Reynolds  &  Co.,  Old  Broad  Street),  and 
even  in  Morris's  "Geological  Chart"  (new  edition,  1868,  Reynolds, 
Strand),  which  is  one  of  the  best  of  Geological  Synopses,  8is  it  shows 
at  one  view  the  order  of  succession  of  the  stratified  rocks,  'with  their 
mineral  characters,  principal  fossils,  average  thickness,  localities, 
and  uses  in  the  arts.  These  points  are  also  aimed  at  in  Readwin's 
smaller  Tabular  View  of  the  arrangement  of  British  Rocks,  etc.,  above 
mentioned.  In  the  still  later  "Geological  Table,"  by  W.  Parsons 
(Stanford,  Charing  Cross),  the  British  fossiliferous  strata  and  their 
characteristic  fossils  (genera  and  species,  as  in  Morris's  Chart),  are 
enumerated,  and  some  miscellaneous  remarks  on  each  group,  chiefly 
compiled  from  Lyell  and  Murchison,  ai*e  given  in  a  parallel  column. 

Charts  and  tables,  illustrated  by  figures  of  fossils,  grouped  accord- 
ing to  their  geological  occurrence,  are  much  in  request  with  many 
students.  Such  a  table  we  have  already  referred  to  as  having  been 
published  in  Buckland's  "Bridgewater  Treatise"  (1836).  Another 
was  issued  with  D'Orbigny  and  Gente's  "  Geologic  appliquue,"  etc., 
1856 ;  but  the  best  are  those  by  Neree  Boubee  (Paris)  and  J.  Lowry 
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(London),  both  of  which  are  of  considerable  aize  and  well  exeoated ; 
the  latter  contains  besides  a  carefully  arranged  column  of  formations, 
a  column  of  lithological  remarks,  and  very  numerous  well  chosen  and 
well  engraved  figures  of  characteristic  fossils.  Messrs.  Lowry  and 
£theridge*s  later  Chart  of  the  Tertiary  fossils  (Stanford,  London),  is 
a  further  and  excellent  adaptation  of  the  same  plan  to  a  separate 
stratigraphical  system. 

By  making  the  Organic  Remains  the  chief  objects  of  a  geological 
table,  and  setting  one  class,  or  order,  in  its  manifold  developments, 
to  indicate  the  successive  stages  of  deposits,  several  very  useful 
charts  may  be  constructed  besides  the  one  of  Crustacea  by  Salter  and 
Woodward,  already  published  by  J.  Lowry  (London,  1865),  and 
well  known  to  geologists. 

The  gradual  working-out  of  British  geology  in  the  field,  by  the 
Geological  Survey  of  the  United  Kingdom,  has  necessarily  been  a 
most  important  element  in  the  growth  of  true  stratigraphy,  proving 
and  knitting  together  all  that  is  good  in  the  observations  and  deduc- 
tions of  the  earlier  geologists  and  of  contemporaries,  and  bringing 
out  in  maps  and  memoirs  the  perfected  lists  of  strata  and  fossils  of 
district  after  district  A  generalized  catalogue  of  the  British  forma- 
tions is  therefore  to  be  found  in  the  Explanatory  Table  of  the  Colours 
of  the  G^logical  Survey  Maps  of  England,  Scotland,  and  Ireland, 
as  well  as  in  the  Tabular  View  of  the  Aqueous  and  Fossiliferous 
Rocks  of  Britain  in  the  preface  (p.  Ixxviii)  of  the  "  Catalogue  of  the 
Collection  of  Fossils  in  the  Museum  of  Practical  Geology,"  1866, 
whilst  the  fossils  of  the  groups  are  enumerated  (but  not  in  a  con- 
secutive order)  in  this  *'  Catalogue." 

Of  course,  foreign  Geological  Surveys  aid  in  the  collation  of  the 
strata  of  different  countries;  but  this  is  a  very  extensive  subject, 
and  belongs  to  special  memoirs  rather  than  to  general  tables. 

If  by  the  foregoing  remarks  we  have  aided  the  student  in  finding 
such  geological  tables  as  ho  requires,  and  have  indicated  how  the 
existing  tables  may  be  improved  and  multiplied,  our  aim  is  reached. 

T.R.J. 

ni. — Geological  Survey  op  Illinois.     A.  H.  Worthen,  Director. 
Vol.  I.    Geology.     4to.   1866,  pp.  504,  with  eleven  maps  and 

eng^a^dng8.     Assistants :  Professor  J.  D.  Whitney,  Professor 

Leo  Lesquereux,  and  Mr.  Henry  Englemann. 
Vol.  II.  Palaeontology.    4to.  1866,  pp.  470,  with  50  plates.  Verte- 

brata :  MM.  J.  S.  Newberry  and  A.  H.  Worthen. — Invertebrata: 

MM.  F.  B.   Meek   and   A.   H.   Worthen.— Plants :  M.   Leo 

Lesquereux. 
Vol.  III.  Geology  and  Palaeontology.     4to.  1866,  pp.  574,  with 

20  plates. — Geology :  MM.  A.  H.  Worthen,  H.  Englemann,  H. 

C.  Freeman,  and  H.  M.  Bannister. — Pala3ontology  by  MM.  F. 

B.  Meek  and  A.  H.  Worthen. — Published  by  authority  of  the 

Legislature  of  Illinois. — London  :  Triibner  &  Co. 

FOLLOWING  the  example  of  the  State  of  New  York,  the  Legisla- 
ture  of  Illinois,  in  1851,  passed  an  Act  autliorizin^  Ob  <a^<A<^v5^c^ 
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Survey  of  the  State.     The  work  was  commenced,  bat  until  after  Mr. 
Worthen*8  appointment  in  1858  no  reports  appear  to  have  been  made. 

The  admirable  manner  in  which  the  three  large  volumes  have 
been  prepared,  within  ten  years  of  the  appointment  of  the  present 
Director,  reflects  the  highest  credit  upon  Mr.  Worthen  and  his 
assistants,  and  the  authors*  work  may  fairly  rank  side  by  side  with 
that  of  the  veteran  State  Geologist  of  New  York,  Mr.  James  Hall, 
whose  greater  labours  have  extended  over  a  far  longer  period. 

The  State  of  Illinois  embraces  a  geographical  area  of  about  65,400 
square  miles,  and  is  bounded  on  the  north  by  the  State  of  Wisconsin, 
on  tlie  east  by  Lake  Michigan,  the  State  of  Indiana,  and  the  Wabash 
Biver,  on  the  south  by  the  Ohio,  and  on  the  west  by  the  MississippL 
For  nearly  three-fourths  of  its  entire  circumference  it  is  bounded  by 
navigable  waters,  which  afford  facilities  for  the  cheap  transport  of  its 
products  equalled  by  few  of  the  neighbouring  States  and  surpassed 
by  none. 

The  slope  of  the  watershed  is  mostly  to  the  south-west,  and 
nearly  all  the  principal  streams  after  a  general  course  in  that  direc- 
tion empty  into  the  Mississippi.  The  face  of  the  coimtry  is  generally 
level  or  gently  rolling,  but  along  its  northern  limits,  between  Free- 
port  and  Galena,  the  elevations  known  as  the  "Mounds"  attain  a 
height  of  1150  feet  above  the  sea.  These  mound-like  elevations  are 
very  common  on  the  prairies  in  some  portion  of  the  State,  and 
appear  to  be  "  outliers"  resulting  from  the  denudation  of  the  original 
surface.  In  the  southern  portion  of  tlie  State,  on  the  contrary,  a 
mountain  ridge  exists,  which  has  resulted  from  the  dislocation  and 
upheaval  of  the  strata  from  beneath  forming  an  axis  of  elevation. 

Of  the  different  Geological  systems,  only  the  following  are  re- 
presented in  Illinois,  namely,  Quaternary,  Tertiary,  Carboniferous, 
Devonian,  and  Silurian  ;  thus  the  Cretaceous,  Jurassic,  and  Triassic 
formations  have  hero  no  representatives,  and  it  is  not  improbable 
that  the  entire  area  was  above  the  ocean  level  during  these  epochs. 

A  section  is  devoted  to  Surface-Geology,  including  the  Drift,  Loess, 
and  Alluvial  Deposits,  followed  by  a  chapter  on  Tertiary  Deposits 
and  Coal-measures,  from  which  it  appears  that  the  Coal-bearing 
strata  cover  more  than  two-thirds  of  the  surface  of  the  State.  The 
lower  coal-seams  are  restricted  to  the  central  and  southern  portions  of 
the  State,  while  the  upper  seams  extend  to  the  northern  confines,  and 
are  the  ones  mainly  to  be  relied  on  in  that  part  for  the  supply  of  coal. 

This  distribution  of  Coal-measures  appears  to  have  resulted  from 
a  gradual  subsidence  of  the  entire  surface  of  the  Illinois  Coal-field 
during  the  Coal-era,  from  which  cause  each  succeeding  division  of 
the  Coal-measures  was  extended  in  a  northerly  direction,  so  as  to 
cover  a  larger  area  in  that  direction  than  the  one  which  had  pre- 
ceded it.  Prof.  Lesqucrcux  devotes  a  chapter  to  the  consideration 
of  the  formation  of  Coal  and  its  distribution  in  all  the  various  Coal- 
fields of  Illinois.  By  the  same  author  is  an  admirable  chapter  on 
the  Origin  and  Formation  of  Pmiries,  the  chief  facts  of  which  were 
published  by  him  in  1857. 

Prof.  Lesquereux  bas  i\iil\i^T  enhanced  the  value  of  these  volumes 
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by  hiB  able  Beport  (in  yoL  ii.)  on  the  Fossil  Plants  of  IllinoiB, 
oocnpying  40  pages  of  letterpress  and  illustrated  by  17  well-executed 
plates.  In  the  same  volume  are  descriptions  of  the  Vertebrata  by 
Messrs.  J.  8.  Newberry  and  A.  H.  Worthen ;  and  of  the  Invertebrata 
by  Messrs.  F.  B.  Meek  and  A.  H.  Worthen. 

Among  the  Eehinodermata,  as  might  be  expected  from  the  known 
richness  of  this  region,  are  many  new  and  remarkable  forms.  There 
ia  a  most  wonderful  Grinoid;  placed  near  the  Gilbertsocrinua  of 
Phillips,  and  named  Oaniasteroidocrinua  (=  Trematocrinus  of  Hall), 
certainly  the  most  anomalous  form  of  Grinoid  (if  such  it  be)  whidi 
we  have  seen.  In  addition  to  five  bifurcated  processes  (supposed 
by  Phillips  and  others  to  be  the  arms),  it  appears  to  have  true  arms 
snperadded  to  these,  placed  in  the  interspaces  between  the  five  thick 
bifurcated  arms,  which  are  considered  to  be  equivalent  to  the  side- 
branches  of  the  column  of  Pentacrinus.  Many  new  forms  of 
OiMtocea,  Arachnida,  and  Myriapoda,  are  added  to  the  fauna  of  the 
Coal-period,  they  include  Eurypterus  Mazoneusts,  M.  and  W.  from 
Mazon  Greek,  Grundy  Go.  Illinois;  a  new  Limulus  {Bdltnunu 
Danes),  a  new  Macruran  Decapod  (AnthrapaUtmon  gracilis)  ;  Palao- 
earis  typus  (referred  by  Messrs.  Meek  and  Worthen  to  the  Decapodo' 
Mtierura,  but  resembling  more  nearly  the  Isopoda-aberrantia),  one 
of  those  debateable  forms  which,  like  Gampsonyx  fimbriatus,  from 
the  Permian  of  Saarbruck,  can  only  be  explained  on  the  Darwinian 
hypothesis.  Acanthotelson  Stimpsoni,  M.  and  W.  and  A.  Eveni,  M. 
and  W.  two  admitted  species  of  Isopods. 

Among  the  Bivalved  ErUomostraca,  Ceratdocaris  f  sinuatus  M.  and 
W.,  and  Leaia  tricarinata,  M.  and  W.  may  be  mentioned. 

In  the  Myriapoda,  Euphoheria  armigera  M.  and  W.,  a  huge  Genti- 
pede,  and  E,  major,  M.  and  W.,  even  larger. 

Eoscorpius  carbonarius,  M.  and  W.,  a  new  Goal -measure,  Scorpion 
and  Mazonia  Woodiana,  M.  and  W.,  a  stQl  more  interesting  form  of 
Arachnide. 

Several  species  of  true  Insects :  Miamia  DancRy  Chresiotes  lapidea. 
Mantis,  f  Meganthentomum  pustulatum,  Euphemerites  simplex,  E.  gigas, 
and  E,  affinis,  have  been  identified  by  Mr.  Samuel  H.  Scudder,  of 
Boston,  from  the  Goal-measures  of  Illinois. 

We  cannot  do  justice  in  our  limited  space  to  this  admirable 
Beport,  nor  give  any  detailed  account  of  the  careful  way  in  which, 
county  by  county,  the  region  has  been  traversed  and  worked  out  by 
Mr.  Worthen  and  his  colleagues. 

Numerous  maps,  sections,  plates,  and  woodcuts,  illustrate  both 
the  Geology  and  Palasontology  of  the  State,  and  reflect  the  highest 
credit  on  the  artists  and  draughtsmen  employed  in  their  execution. 


Geological  Excursion  to  Hunstanton. — The  members  of  the 
G^eologists*  Association,  accompanied  by  Professor  J.  Morris,  F.G.S., 
visited  Hunstanton,  Norfolk,  on  August  2nd,  for  the  purpose  of  ex- 
amining the  interesting  geological  features  oi  ticoa  \o^\\.^. 
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Hunstanton  Cliff,  or  St  Edmund's  Hill,  although  of  moderate  ele- 
Tation  and  extent,  forms,  from  the  comparative  flatness  of  the  adjacent 
country,  a  somewhat  conspicuous  object,  and  from  the  three  distinctly 
marked  coloured  strata  (white,  red,  and  brown)  of  which  it  is  composed, 
has,  when  viewed  from  the  north-eastern  end,  a  very  picturesque 
appearance.  At  the  highest  part  of  the  cliff  about  GO  or  70  feet 
above  the  shore,  and  near  the  ruins  of  the  ancient  chapel,  stands  the 
lighthouse,  the  houses  of  the  old  village  being  rather  more  inland. 
TTiis  cliff,  which  forms  the  north-western  point  of  Norfolk,  and, 
bordering  the  Wash,  consists  of  Cretaceous  strata  which  re-appear 
on  the  opposite  coast  of  Lincolnshire,  with  which  they  were, 
doubtless,  once  continuous,  although  now  widely  separated  by  the 
modem  estuary,  from  the  most  conspicuous  stratum — ^the  White 
Chalk — with  an  average  breadth  of  about  six  miles,  can  be  traced 
from  Flamborough  Head,  trending  for  some  miles  westward,  forming 
hills  with  a  northerly  escarpment,  which  range  of  hills,  bearing 
suddenly  round  in  a  south-easterly  direction,  form  the  Wolds  of 
Yorkshire.  South  of  the  Humber  the  Cbalk  rises  again  into  another 
hilly  range — the  Lincolnshire  Wolds — and  terminates  at  Burgh, 
south  of  which  it  is  lost  beneath  the  alluvial  land  of  the  easternmost 
part  of  the  county.  Beappearing  at  Hunstanton,  the  Chalk  forms  a 
ridge  of  hills,  running  nearly  south  towards  Castle  Acre  and 
Swaffham,  near  to  which  it  becomes  again  partly  obscured  by 
superficial  deposits. 

The  section  of  the  cliff,  about  a  mile  in  length,  exposed  along 
the  shore,  which  was  the  chief  object  of  the  visit  of  the  Associa- 
tion, has  been  long  one  of  interest  to  geologists,  from  the  particular 
development  of  the  stratum  termed  tlie  "Red  Chalk" — a  bed 
which  has  been  traced  in  a  corresponding  position  in  some  parts 
of  Lincolnshire,  as  near  Louth  and  Tealby,  but  only  again  exposed 
in  a  sea-cliff  section  near  Speeton,  on  the  Yorkshire  coast,  where, 
however,  it  attains  a  thickness  of  30  feet,  while  at  Hunstanton  it  is 
only  4  feet.  From  the  latter  place  the  outcrop  of  this  bed  can  be 
traced  to  Sandringham,  eight  miles  southwards. 

Many  notices  have  been  published  of  this  section,  from  that 
of  Mr.  IX.  C.  Taylor,  in  1828,  or  even  previously  by  Conybeare 
and  Phillips,  to  the  paper  by  the  Rev.  T.  Wiltshire  in  1869, 
and  particularly  by  Dr.  Fitton,  in  the  Geological  Transactions 
for  1886,  who  cites  the  previous  writers,  and  the  result  of  his 
own  observations  10  years  before.  The  Red  Chalk  has  always 
been  a  special  object  of  investigation,  with  a  view  of  deter- 
mining its  true  position  in  the  geological  scale,  or  of  which  of 
the  Cretaceous  beds  in  the  Southern  Counties  it  is  the  equivalent,  for 
it  has  been  considered  to  represent  the  Gault,  the  Upper  Greensand, 
or  even  both  these  formations,  and  was  believed  by  Mr.  Samuel 
Woodward  (Geology  of  Norfolk,  1833,  p.  80)  to  be  identical  with 
the  *•  Chalk  with  quartz  grains  "  noticed  by  De  la  Beche  as  occurring 
near  Lyme  Regis. 

The  strata  of  the  cliff  consist  in  descending  order  of  White  Chalk, 
Rod  Chalk,  brown  and  dark  coloured  ferruginous  sands  and  coarse 
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grite,  the  white  chalky  beds  attaining  their  greatest  thickness  in  the 
oliff  under  the  lighthouse.  Commencing  at  the  south-west  pointy 
where  the  cliff  rises  from  the  lower  ground,  the  attention  of  the 
party  was  first  directed  to  the  bed  of  drift-clay,  containing  pebbles 
•nd  boulders  of  different  rocks,  as  dolerite,  limestone,  flint,  Bed 
Chalk,  eta,  abutting  against  and  OTcrlying  the  ferruginous  rook 
ftkr  a  short  distance.  ^Hiis  latter  rock,  which  forms  the  base  of  the 
olif^  is  known  to  repose  upon  the  Eimmeridge  clay  below,  which 
bowever  is  not  very  frequently  visible.  This  ferruginous  rock,  from 
the  slight  inclination  of  the  strata,  and  the  denudation  to  which  the 
district  has  been  subjected,  forms  the  cliff  for  some  distance ;  it  is 
dboat  30  ft  thick,  and  consists  in  its  upper  part  of  rather  incoherent 
sandstone,  with  small  pebbles  and  bands,  or  veins  of  ironstone :  the 
lower  part  is  more  diurk-coloured  and  coarser  grained,  the  pebbles 
being  of  larger  size,  and  united  by  ferruginous  matter.  Throughout 
this  bed  are  many  grains,  of  variable  size,  of  hydrated  peroxide  of 
iron,  occasionally  pisolitic,  with  titaniferous  iron  ore,  sometimes 
magnetic  and  to  which,  as  well  as  their  decomposition,  the  colour  of 
the  rock  is  due.  This  part  is  traversed  by  fissures,  and  divided  into 
oblong  blocks,  with  a  hard  ferruginous  outer  coating,  and  with  a 
grey  or  green  interior.  This  hardened  bed  forms  the  floor  of  the 
•hore  for  some  distance,  and  partially  protects  it  It  also  forms  pil- 
lars in  the  cliff  (owing  to  the  eroding  action  of  the  sea),  which  support 
the  upper  beds.  No  fossils  have  been  found  in  the  upper  portion  of  this 
sandstone,  but  a  line  of  nodules  near  the  base  have  yielded  AmmomteB 
Dishayen,  Am.  Comuelianus,  Pema  MuUeti,  and  other  species  charac- 
teristic of  the  base  of  the  Lower  Greensand,  and  which  are  con- 
sidered by  Mr.  Wiltshire  to  be  in  place,  and  by  Mr.  Judd  to  be 
derived  from  the  disintegration  of  Lower  Neocomian  strata,  like  the 
deposits  with  phosphatic  nodules  at  Fotton  and  Upware. 

The  indurated  ironstone  is  known  as  Carstone  in  Norfolk,  and  is 
largely  used  for  building,  as  may  be  seen  in  the  new  houses  at  Hun- 
stanton, and  the  farm  and  other  buildings  elsewhere.  The  late  Mr. 
8.  Woodward  mentions  that  it  was  also  used  for  "querns,"  or  corn- 
mills  ((reology  Norfolk,  1833,  p.  30).  The  iron  grains  are  abundant, 
but  not  used  here  economically,  although  workable  iron  ore  is  obtained 
firom  the  same  formation  near  Tealby  and  Caistor,  in  Lincolnshire, 
and  at  Seend,  in  Wiltshire.  Remains,  however,  of  the  products  of 
old  furnaces  where  iron-smelting  bad  been  carried  on,  have  been 
observed  in  several  localities  in  the  northern  part  of  Norfolk. 

These  disintegrated  iron  grains,  from  their  weight,  are  separated 
by  the  wind  from  the  lighter  particles,  and  form  darker  patches 
bare  and  there  on  the  sands  of  the  shore.  Overlying  these  sands, 
and  separated  from  them  by  a  thin  incoherent  bed,  comes  the 
Red  Chalk,  about  four  feet  thick,  abounding  in  rolled  and  sub- 
angular  pebbles  of  quartz  and  other  rocks,  and  containing  many 
fossils,  of  which  the  most  abundant  are  Terehrattda  InpUcata,  Belem- 
nites  atienuatus,  B.  minimuSf  Ammonites  auritus,  and  A,  lautus,  with 
fifty  other  species,  the  upper  part  being  much  harder  than  the  lower, 
and  the  colour  somewhat  unequally  distributed,  \>u\.  «u^m&\2L\si^fi^  v^ 
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deep  coloured  that  the  bed  has  been  gioimd  and  nsed  for  paint 
The  origin  of  this  colour,  whether  due  to  original  deposition,  or 
subsequently  derived  by  segregation  from  the  bed  below,  is  a  point 
of  interest. 

Above  the  Bed  Chalk  succeeds  another  chalk  bed  about  one  foot 
thick,  supposed  to  be  equivalent  to  the  Halm  rock  of  Sussex,  con- 
taining many  branched  sponges  as  Spongta  paradoxiea,  with  AvicidA 
gryphiBoideSy  Ktngena  lima,  and  other  species ;  this  is  covered  by  other 
beds  of  Chalk,  of  which  the  lowest,  about  two  feet  six  inches  thiok, 
is  remarkable  for  the  abundance  of  fragments  of  Inoeerami  dispersed 
throughout  it  (with  other  fossils,  as  Ter,  gradlis,  T,  semtglobosaf  and 
Holaster  planus),  and  which  give  it  a  very  irr^ular  surface  when 
weathered.  By  the  inclination  of  the  strata  before  noticed,  theee 
latter  beds  come  to  the  shore  at  the  north  end  of  the  cliff.  The 
trend  of  the  coast,  partly  modified  by  an  angular  projection,  does  not 
exactly  coincide  with  the  direction  of  the  dip,  which  is  very  slight 
towards  the  north-east.  It  is  to  this  arrangement,  (due  to  some 
original  movement  and  subsequent  denudation),  that  the  strata  succes- 
sively crop  out  in  a  south-easterly  direction,  and  the  general  form  of 
the  country  has  been  produced.  The  face  of  the  cliff  varies  con- 
tinually, owing  to  the  falls  which  frequently  take  place,  a  consider- 
able one  having  lately  occurred,  so  that  during  the  last  fifty  or  sixty 
years  many  acres  have  been  removed,  owing  to  the  action  of  the  sea 
against  the  cliff",  together  with  the  effects  of  rain  and  frost  on  the 
adjacent  surf\\ce  of  the  land. 

Altogether  this  section  is  interesting  to  the  geological  student,  not 
only  as  showing  the  nature  of  these  old  sea-beds,  their  mode  of  accu- 
mulation, the  effects  of  currents,  and  the  difference  of  condition, 
when  compared  with  other  areas  of  contemporary  deposition,  but 
the  modifications  they  have  subsequently  undergone  by  chemical 
and  other  agencies,  and  the  general  eff*ect8  of  the  later  operations  in 
producing  the  surface  features  of  the  country. 


OBITTJ^A^I^ir. 


The  late  Professor  J.  Beete  Jukes,  M.A.,  F.R.S.,  etc. — It  is 
our  melancholy  task  to  record  the  death  of  one  of  the  most  dis- 
tinguished students  of  Natural  History — a  pioneer  in  Geological 
Science — an  undaunted  investigator  of  the  truths  of  Nature.  We 
can  recall  the  massive  form,  the  penetrating  glance,  and  sturdy  step 
of  our  late  friend,  as  many  years  ago  we  accompanied  him  amongst 
the  mountains  of  North  Wales,  and  had  the  advantage  of  his  instruc- 
tion when  attempting  to  unravel  the  intricate  stinicture  of  their  rocks. 
How  hard  it  is  to  realise  that  that  head  is  now  laid  at  rest  in  a 
quiet  churchyard  of  central  England  !  As  a  last  tribute  of  respect  to 
his  memory,  and  in  grateful  remembrance  of  many  acts  of  kindness, 
we  venture  to  place  on  record  the  following  short  account  of  the  late 
Mr.  Jukes'  eventful  life. 

J.  Beete  Jukes  was  bom  near  Birmingham  on  the  10th  of  October, 
1811,  and  educated  at  "K^in^  lEi^v^w^^*  School  in  that  town,  whenos 
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he  proceeded  to  St.  John's  College,  Cambridge,  where  he  took  hiB 
degree  of  B.A.  in  1836.  It  was  here,  we  believe,  that,  under  the 
teaching  of  Professor  Sedgwick  (whom  he  ever  regarded  with  feel- 
ings of  veneration,  and  with  whom  he  was  a  favourite  pupil),  he 
imbibed  a  love  for  his  chosen  science,  which  he  soon  after  applied 
in  a  Geological  Survey  of  Cham  wood  Forest,  in  Leicestershire,  and 
the  surrounding  country. 

Early  in  1839  he  was  appointed  Geological  Surveyor  of  the  Colony 
of  Newfoundland,  and  has  recorded  the  results  of  his  labours  in  a 
work  on  the  Geology  of  that  country,  accompanied  by  a  map  and 
iUustrations.  Shortly  after  his  return  to  England  in  184:1,  Mr. 
Jokes  was  appointed  by  the  Admiralty  to  the  post  of  Naturalist  on 
board  H.  M.  Ship  "  Fly,"  commanded  by  Captain  E.  P.  Blackwood, 
B.N.,  for  the  Survey  of  the  Coast  of  Australia  and  New  Guinea, 
and  had  opportunities,  which  he  turned  to  good  account  in  after  life, 
of  becoming  acquainted  with  the  nature  and  mode  of  formation  of 
Coral  Beefs,  and  their  relations  to  the  limestones  of  former  Geological 
periods.  The  results  of  this  exploration  are  detailed  in  ''The  Voyage 
of  H.  M.  Ship  Fly."  The  good  ship  returned  to  England  in  June, 
1846,  and  in  September  of  that  year  Mr.  Jukes  was  appointed  to  the 
staff  of  the  Geological  Survey  of  Great  Britain,  of  which  Professor 
A.  C.  Bamsay  was  Director,  and  Sir  H.  T.  De  la  Beche,  Director- 
General.  At  that  time  the  Survey  was  being  carried  on  in  North 
Wales,  and  Mr.  Jukes  was  associated  with  Bamsay,  Avelino,  and  the 
late  Mr.  Salter,  as  Palaeontologist,  in  the  production  of  those  maps 
and  sections  which  have  justly  drawn  forth  the  admiration  of  all 
•who  have  studied  them,  for  the  minuteness  and  fidelity  with  which 
they  illustrate  the  structure  of  a  broken  and  mountainous  country, 
complicated  by  numerous  flexures,  the  outflow  of  trap-rocks,  and 
often  traversed  by  enormous  dislocations.  On  the  completion  of  the 
Survey  in  Wales,  Mr.  Jukes  undertook  that  of  the  South  Stafford- 
shire Coal-field  and  the  adjacent  country.  His  memoir  on  the 
Geology  of  the  South  Staffordshire  Coal-field  is  one  of  the  most 
valuable  contributions  to  the  literature  of  the  Carboniferous  Bocks 
of  England.  In  1850  he  was  appointed  by  Sir  B.  I.  Murchison  to 
the  post  of  Director  of  the  Geological  Survey  of  Ireland,  vacant  on 
the  appointment  of  Professor  Oldham  to  the  Survey  of  India ;  and  in 
1864  to  the  Lectureship  of  Geology  in  the  Boyal  College  of  Science 
in  Dublin,  under  Sir  Robert  Kane. 

In  his  capacity  of  Director,  Mr.  Jukes  applied  himself  with  all 
his  energies  to  the  duties  before  him ;  and  with  the  assistance  of  (till 
recently)  a  small  staff  of  Survey oi-s — of  whom  the  lamented  Mr.  Du 
Noyer  and  Messrs.  G.  H.  Kinahan,  F.  J.  Foot,  J.  O'Kelly,  B.  G. 
Symes,  and  W.  H.  Baily,  as  Palapontologist,  were  the  principal — 
he  completed  the  Survey  of  about  one-half  the  superficial  area  of 
Ireland,  together  with  the  editing  and  partial  authorship  of  about 
42  explanatory  Memoirs  on  the  Geology  of  the  co^mtr3^ 

During  this  period  Mr.  Jukes  did  not  neglect  investigations  of  a 
more  private  character,  tending  to  elucidate  the  structure  and  the 
relations  of  the  rocks  of  England  and  Irelaxid.    ^\ax^;&Q;d.xOc\»^\s^. 


432  Obituary— Mr.  John  W.  Salter. 

Devonshire,  and  his  attempts,  in  spite  of  much  difficulty,  to  answer 
the  question  *'  how  far  is  it  correct  to  call  any  Old  Red  Sandstone 
by  the  name  of  Devonian,  or  to  consider  any  piurt  of  it  as  contempo- 
raneous with  the  rocks  containing  marine  fossils,  to  which  tbst 
designation  is  fairly  applicable,"^  will  long  be  remembered;  and 
has  a  melancholy  interest,  as  there  is  some  reason  to  think  that  the 
overstraining  of  his  mental  powers  in  consequence  of  this  and  other 
labours  engaged  in  at  this  period,  tended  to  accelerate  the  progzees 
of  the  disease  to  which  he  subsequently  succmnbed. 

One  of  the  most  valuable  works  which  Professor  Jukes  completed, 
was  the  publication  of  ''The  Students  Manual  of  Geology,"  which 
was  soon  followed  in  1862  by  a  second  and  enlarged  Edition.  We 
venture  to  think  that  all  who  have  had  occasion  to  use  it  will 
readily  admit  that  this  is  a  most  useful  work  of  reference.  The 
author  was  engaged  at  the  time  of  his  death  in  the  preparation  of 
a  new  Edition,  and  it  is  to  be  hoped  that  some  trustworthy  hand  will 
carry  out  his  intentions,  and  render  the  pages  of  this  nift^np^l  jn 
accordance  with  the  ever  varying  progress  of  our  Scienoe. 

One  of  the  last  public  acts  of  Mr.  Jukes  was  to  accept  an 
appointment  on  the  Koyal  Coal  Commission,  instituted  by  Parlia- 
ment with  the  object  of  determining  the  possible  resources  of  our 
Coal-fields  and  kindred  questions.  Mr.  Jukes'  knowledge  of  the 
structure  of  some  of  the  central  portions  of  England  was  here 
brought  into  requisition,  but  his  researches  into  the  resources  of 
the  Irish  Coal-fields  seem  to  have  been  terminated  by  failing  health. 
This,  however,  is  less  to  be  regretted,  as  we  are  well  aware  that  the 
productive  Coal-fields  of  this  country  are  altogether  unimportant  as 
bearing  on  the  general  question. 

While  the  career  of  the  late  Professor  Jukes  should  be  an  example 
and  encouragement  to  students  in  Science,  it  should  also  have  the 
effect  of  making  them  guard  against  the  tendency  of  this  impetuous 
age — to  overtask  the  brain.  This  impulse  permeates  more  or  less  all 
society,  but  especially  men  of  letters,  and  cultivators  of  Science.  It 
is  only  given  to  a  privileged  few,  of  great  intellect  and  all-enduring 
brain,  to  withstand  the  wear  and  tear  of  an  intellectual  course.  The 
result  in  most  cases  may  be  a  rapid  rise  to  distinction,  and  the 
acquisition  of  a  vast  amount  of  knowledge ;  but  it  is  deai'ly  bought 
if  it  curtails,  by  even  a  few  short  years,  a  life  endeared  to  friendship, 
and  useful  to  society.  E.  H. 

We  regret  that  we  have  also  to  record  the  death  of  one  of  the 
ablest  Palaeontologists  of  the  present  age — Mr.  John  WiixiAm 
Salter,  A.L.S.,  F.G.S.  (late  Palaeontologist  to  the  Geological  Sur- 
vey of  Great  Britain),  whose  life  of  active  labour  in  this  department 
of  Science  was  sadly  terminated  on  2nd  August,  1869.  We  hope  to 
give  a  suitable  notice  of  his  labours  in  our  October  number. — Edit. 

*  **  On  the  Carboniferous  Slate  (or  Devonian  Rocks)  and  the  Old  Red  Sandstone  of 
South  Ireland  and  North  Devon."  Quart.  Journ.  Geol.  Soc.  1866,  Vol.  xiii.  p.  3?0. 
*'  Additional  Notes  on  the  Grouping  of  Rocks  in  North  Devon  and  West  Somerset." 
(Printed  and  published  separately.)  Dublin,  1867.  And  "  Notes  on  Parts  of  South 
Devon  and  Cornwall,"  etc.  etc.  (Pablished  separately  for  the  auUior.)   Dublin,  1868. 
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I. — On  the  Fobmation  of  thb  Chxsil  Bank,  Dobsbt. 

By  Hbnst  William  Bristow,  F.R.S.,  F.6.S.,  and  William  Wuitakbii,  B.A. 
(Lond.),  F.6.S.,  both  of  the  Geological  Sorvej  of  England. 

[PLATES  XIV.  &  XV.] 

[A  Paper  read  before  the  Geological  Society  of  London,  Maj  26, 1869.] 

♦        ♦         •        ♦     "  Aloft  where  ChesiU,  lifts 

Her  ridded  snake-like  sands,  in  wrecks  and  smonldring  drifts, 

Which,  by  the  South-wind  raysd,  are  heay'd  on  little  nills : 

Whose  valleys  with  his  flowes  when  foming  Neptune  fills, 

Vpon  a  thousand  swannes  the  naked  Sea-lvymphes  ride 

Within  tlie  ouzie  Poolcs,  replenisht  euery  Tide : 

Which  running  on,  the  Isle  of  Portland  pointcth  out." 

Poly-olbumy  by  Michael  Drayton,  Esq.,  Fol.,  Lond.,  1613,  p.  24.^ 


w 


"E  do  not  propose  to  enter  into  the  questions  of  the  source  whence 
the  pebbles  of  the  Chesil  Beach  are  derived,  nor  of  the  way  in 
which  they  are  heaped  up ;  these  and  other  like  matters  having  been 
almost  exhaustively  treated  by  Mr.  J.  Coode,*  to  whose  paper  we 
refer  the  reader  for  a  detailed  account  of  the  bank.  The  subject 
with  which  we  propose  to  deal  is  simply  the  cause  of  the  formation  of. 
a  long  shingle-bauk,  separated  from  the  mainland  by  a  strip  of 
water.  This  has  not  been  noticed  at  length  by  any  writer,  as  far  as. 
we  know,  though  three  theories  of  the  origin  of  the  bank  have  been 
brought  forward. 

Sir  Henry  De  la  Beche  is  the  author  of  one  of  these.  He  says  :  "  It 
(the  Chesil  bank)  protects  land  which  has  evidently  never  been  ex-, 
posed  to  the  destructive  fury  of  the  Atlantic  swell  and  seas,  which 
break  with  fury  against  the  bank  ;  for  the  land  behind  is  composed 
of  soft  and  easily  disintegrated  strata,  which  would  speedily  give 
way  before  such  a  power.     Perhaps  a  gradual  sinking  of  the  land 

^  Judging  from  the  quaint  map  that  accompanies  this  description,  the  Chesil 
bank  must  have  been  much  the  same  in  Drayton's  time  us  now.  However,  all  the 
nymphs  that  wc  saw  were  more  or  less  clothed.  The  general  appearance  •)f  the  coast 
in  question  is  shown  in  Plate  XV.,  which  is  from  a  sketch  made  by  Mr.  Bristow 
twenty  years  ago ;  being  a  view  of  the  Chesil  Bank  and  the  "  Fleet "  or  *^  Baekioater^** 
looking  westward  from  near  Fleet  House. 

s  Proc.  lust.  Civ.  £ng.,  vol.  xii.,  p.  620  (1853). 
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might  produce  the  present  appearanoes ;  for  thoagh  the  sea  would 
have  attacked  the  land  when  the  relative  levels  were  different,  the 
form  of  the  bay,  and  the  projection  of  the  Isle  of  Portland,  would 
Boon  cause  a  beach  to  be  formed,  which  would  rise  as  the  land  sunk, 
80  that  finally  no  traces  of  a  back  cliff  could  be  observed.  Under 
this  hypothesis  Portland  would  not  have  formed  an  island,  hat 
merely  the  projecting  point  of  a  bay,  which,  with  its  exposure, 
would  soon  have  accumulated  the  beach  required.  It  may  be  re- 
marked that  this  supposed  gradual  sinking  of  the  land  is  in  aooord- 
anoe  with  appearances  more  westward  on  the  same  coast,  where  the 
facts  presented  seem  to  require  this  explanation."  ^ 

Sir  C.  Lyell  is  the  author  of  another  theory.  He  says ;  "  The  for- 
mation of  this  bar  may  probably  be  ascribed,  like  that  of  Hurst 
Castle,  to  a  meeting  of  tides,  or  to  a  great  eddy  between  the  penin- 
sula and  the  land We  may  expect  the  slightest  impediment 

in  the  course  of  that  tidal  wave,  whion  is  sweeping  away  annually 
large  tracts  of  our  coast,  to  give  rise  to  banks  of  sand  and  shingle 
many  miles  in  length,  if  the  transported  materials  be  intercepted  in 
their  passage," '  In  later  editions  thb  is  repeated,  with  the  addition 
''or  to  a  submarine  shoal  or  reef  between  the  peninsula  and  the 
land,"  in  which  form  it  is  supported  by  Mr.  Coode,  according  to 
whom  "  the  isolation  of  the  bank  is  due  to  the  existence  of  a  level, 
or  nearly  level,  bench  of  clay,  upon  which  the  shingle  is  thrown 
and  rests,  as  upon  a  shelf." '  In  Sir  C.  Lyell's  last  work  the  theory 
is  thus  stated  :  "  That  part  of  the  bar  which  attaches  Portland  to  the 
mainland  rests  on  Kimmeridge  Clay,  which  is  sometimes  exposed  to 
view  during  storms.  The  clay  may  have  formed  a  shoal,  and  the 
set  of  the  tides  in  the  narrow  channel  may  have  arrested  the  course 
of  the  pebbles,  which  are  always  coming  from  the  west."  * 

Colonel  G.  Greenwood,  however,  accounts  for  the  occurrence  of 
the  Chesil  bank  on  the  supposition  that,  in  consequence  of  a  rise  of 
the  land,  the  sea  would  have  a  shallower  shore,  against  which  it 
could  throw  up  the  pebbles.  His  words  are  as  follows :  "  Raised 
beaches  exist  along  our  south  coast,  and  I  think  that  it  is  the 
shallows  caused  by  the  rising  of  the  land  that  has  [have]  allowed 
the  accumulation  of  double  beaches  between  Giens  [East  of  Toulon] 
and  the  land,  as  well  as  between  Portland  and  the  land  (Chesil 

beach  and  Smallmouth  sands) Nature  has  no  sooner  divided 

the  island  from  the  continent  than,  by  hoisting  up  the  land,  she  sets 
the  same  workman,  the  sea,  whom  she  first  employed  to  sever  them 
[it]  from  the  land  to  join  them  [it]  to  the  land  again."  * 

These  three  theories  may  be  described  as  the  sinking  theory ;  the 
standing  still  theory  (by  implication,  as  its  advocates  say  nothing  of 
rise  or  fall),  and  the  rising  theory;  each  of  those  conditions  of  the 

*  Gooloo^ical  Manuil,  Ed.  3,  Svo.  Lond.,  1833,  p.  80.  The  theory  is  repeated  in. 
the  author's  later  work,  the  Geological  Obserrer,  8to.  Lond.  (1851),  p.  65,  and  Ed. 
3  08.^3),  p.  56. 

■  Principles  of  Geology,  vol.  i.  p.  281  (1830),  Ist  edition. 
»  Proc.  Inst.  Civ.  Eng.,  vol.  xii.  p.  542  (1853). 

*  Principles  of  Geology,  Ed.  10,  vol.  i.  p.  634  (1867). 

*  Rain  and  Rivers,  Ed.  2,  8yo.  Loii^.  ^Y^^^V  Yft-  ^^^>  132. 
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shore  ha^g  been  invoked  in  torn  as  best  explaining  the  origin  of 
the  bank.    Oar  own  theory  will,  we  believe,  suit  all  oonditions. 

There  is  one  point  on  which  all  most  agree ;  it  is  that  the  bank 
oonld  not  have  been  formed  without  the  huge  natural  groyne,  or 
breakwater,  of  the  Isle  of  Portland,  which  bounds  it  on  the  east,  and 
stops  the  shingle  in  its  easterly  course ;  but  beyond  this  we  venture 
to  differ  from  the  explanations  that  have  been  given  to  aooount  for 
the  presence  <^  the  shingle  in  so  anomalous  a  position. 

The  above  theories  rest  on  the  supposition  that  the  form  of  the 
neighbouring  land,  at  the  time  of  the  formation  of  the  bank,  was 
much  the  same  as  now ;  and  although  the  theory  of  Sir  £L  De  la 
Beohe  would  seem  to  allow  that  the  beach  might  have  been  formed 
against  land,  and  separated  merely  by  the  sinking  of  the  land  (in 
this  case  the  shingle  ought  surely  to  have  been  driven  back  as  the 
land  sunk),  yet  the  other  theories  imply  that  the  bank  was  originally 
formed  as  a  detached  mass,  separated  from  the  land  as  now  by  a 
Bsrrow  channel  of  water,  unlike  other  long  tracts  of  shingle,  which 
«re  formed  against  the  land,  and  which,  travel  as  they  may,  touch 
the  land.^  On  the  other  hand,  the  theory  that  we  suggest  needs  no 
such  supposition,  but  starts  with  the  reasonable  assumption  that  the 
Chesil  Bank  may  have  been  formed  at  first  in  the  same  way  as  the 
ordinary  shingle-beaches  of  our  coast,  and  that  what  was  once  an 
ordinary  beach,  banked  up  against  the  land,  has  been  since  separated, 
as  a  bank  or  bar,  by  the  denudation  of  the  land  behind  it,  such 
doiudation  having  taken  place  in  a  way  that  would  hinder  the  back- 
ward motion  of  the  shingle,  and  would  leave  a  narrow  channel  (the 
present  Fleet)  between  the  bank  and  the  land. 

In  order  to  make  our  theory  more  easily  understood,  it  will  be 
well  to  give  a  short  description  of  the  Chesil  Bank.  In  doing  this, 
we  shall  avail  ourselves  of  Mr.  Coode's  account,  whidi  has  made 
needless  any  measurements  on  our  part ;  at  the  same  time  we  ought 
to  state  tlijit  both  of  us  can  speak  from  personal  knowledge  of  the 
coast  and  of  the  bank,  the  first  named  of  us  having  done  the 
Geological  Survey  mapping  of  that  district,  while  the  other  spent 
great  part  of  a  summer  holiday  in  an  exeimination  of  the  Dorsetshire 
coast. 

The  Chesil  Bank  (including  under  that  name  the  whole  of  the 
continuous  strip  of  shingle  from  Burton  Bradstock  to  Portland)  is 
the  largest  accumulation  of  shingle  in  this  country,  and  more  than 
fifteen  miles  long.  On  the  N.W.,  for  five  or  six  miles,  it  touches  the 
shore,  but  on  the  S.K,  from  Abbotsbury,  it  is  divided  from  the  main 

1  We  are  awaro  that  at  the  months  of  many  rivers  bars  of  shingle  stretch  a  long 
way  across  from  one  side,  sometimes  indeed  to  snch  an  extent  as  to  torn  the  riTen 
^ong  the  shore  (between  the  land  and  the  shingle),  in  the  direction  of  the  prevailing 
let  of  the  currents,  for  some  distance.  But  theM  are  not  really  analogous  to  the 
Chesil  Bank,  where  the  shin^lo-beach  is  far  longer,  and  where  there  is  no  river 
emptying  into  the  sea.  but  only  a  succession  of  very  small  streams.  There  are  also 
ettMs  of  shingle-banks  completely  damming  up  streams,  and  with  a  marsh  or  expanse 
of  fresh-water  on  the  land  side,  as  at  Slapton  Sands,  South  Devon,  and  Cockmere,  in 
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land  by  a  sliallow  estuary  about  oigbt  miles  long,  of  variable  breadfii, 
but  nowhere  more  than  two-thirds  and  often  less  than  a  quarter  of  a 
mile  wide,  which  is  known  as  "the  Fleet"  or  "Backwater** 
(Plate  XV.) ;  and  for  the  remaining  two  miles,  nearest  to  Portland, 
it  has  the  sea  on  either  side.  It  is  with  the  last  ten  miles  that  we 
are  now  ohiefly  conoemedy  and  to  this  part  the  following  paragraph 
refers. 

The  average  width  at  the  base  is  170  yards  near  Abbotsbury,  and 
200  yards  at  Portland.  The  height  increases  from  N.  W.  to  S.B,  but 
the  inclination  of  the  crest  is  not  uniform.  At  Abbotsbury,  the 
crest  is  over  22  feet,  and  at  Chesil  over  42  feet  high.  Borings  made 
down  to  high-water  level,  and  sometimes  lower,  passed  through 
nothing  but  beach  (except  at  one  place,  where  clay  was  met  with 
deep  down) :  ten  or  fifteen  feet  from  the  surface,  the  shingle  was 
generally  mixed  with  a  little  sand,  and  the  quantity  of  the  latter 
increased  with  the  depth  until  the  whole  was  found  to  be  very  com- 
pact.— (Coode.) 

The  largest  pebbles  are  at  the  eastern  end,  and  gradually  decrease 
in  sis%  westward,  until  near  Burton  the  beach  consists  of  sand 
and  very  fine  shingle.  The  accompanying  map  will  make  the  above 
description  clearer.     (See  Plate  XIV.) 

Westward  from  the  end  of  the  Bank  the  coast  gradually  gets 
higher,  and  soon  there  are  high  clififs  of  Liassic,  Jurassic,  and 
Gretaoeous  beds.  These  clififs  are  cut  through  at  Burton  and 
Charmouth  by  valleys  with  small  streams,  such  as  the  Char  and 
the  Bredy,  which,  of  course,  flow  seaward,  that  is  in  a  south-westerly 
direction. 

These  streams  (excepting  the  Bredy)  do  not  breach  the  shingle 
of  the  bays  where  they  flow  into  the  sea,  but  turn  eastward  (the 
direction  of  the  general  set  of  the  current)  for  a  short  distance, 
between  the  beach  and  the  land,  and  then  filter  through  the  shingle. 
There  is  an  interval  of  some  miles  between  each  of  these  successive 
streams,  in  which  the  clififs  are  not  breached  by  valleys,  or  only  by 
such  as  are  cut  ofif  at  some  height  above  the  sea.  On  the  other 
hand,  along  the  low  shelving  shore  eastward  of  Abbotsbury,  the 
least  approach  to  a  clifif  is  a  great  rarity,  and  a  clifif  ten  feet  high  is 
a  marked  object:  here,  therefore,  the  streams  are  much  closer 
together,  each  hollow  in  the  ground  sending  in  its  share  of  water 
to  the  still  channel  of  "  the  Fleet." 

Let  us  think  now  what  would  happen  if  in  former  times  this 
latter  part  had  been  in  the  normal  state  of  a  beach  skirting  a  low 
coast.  The  streamlets  flowing  down  the  small  valleys  would  act  just 
as  those  on  the  coast  to  the  westward  do  ;  that  is  to  say,  they  would 
turn  eastward  for  some  distance  before  filtering  through  the  shingle, 
and  most  likely  they  would  run  the  further  between  the  beach  and 
the  mainland,  by  reason  of  the  former  being  so  much  broader,  higher, 
and  more  compact  than  it  is  on  the  coast.  Mow,  as  the  streams  are 
near  together,  instead  of  being  separated  by  miles  of  unbreached 
clifif,  it  is  quite  possible  (and  we  think  most  likely)  that  some  stream 
/night  continue  its  eaatet\^  cowx^^V^c^tyioen  the  shingle  and  the  shore, 
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until  it  reached  the  next  stream.  This  might  take  place  with 
several  streams,  where  two  were  near  together,  and  the  increased 
force  of  two  united  would  give  the  resultant  stream  gretiter  power 
to  continue  its  eastward  course  and  to  join  on  to  the  next  The 
consequence  of  the  continuance  of  this  process  would  he,  that  all 
the  streams  would  at  last  join  to  form  one  long  channel  hetween 
the  beach  and  the  mainland,  as  in  the  subjoined  Woodcut,  which 
is  on  a  larger  scale  than  the  Map  (Plate  XI Y.),  with  the  streams 
oontinued  to  the  beach. 


Sea 

Flan  of  ttrtanu  flowing  to  a  shore  iohere  there  it  a  current  chiefly  in  one  direeti&n. 

It  seems  well  within  the  limits  of  possibility  that  this  body  of 
"water  would  have  power  enough  to  keep  its  channel  free,  and  to 
prevent  the  firm  compact  shingle  from  being  driven  back  against  the 
mainland.  In  this  case  the  land  would  be  protected  from  the  cliff- 
forming  action  of  the  sea,  but  on  the  other  hand  would  be  subject  to 
the  scooping  action  of  land-waters,  which  would  cut  it  back  in 
^ntle  slopes,  and  irregularly  widen  the  channel,  according  to  the 
nature  and  hardness  of  the  different  beds  acted  on. 

Of  course,  on  any  theory,  the  Chesil  Bank  could  not  have  been 
formed  but  for  the  existence  of  the  natural  breakwater  of  Portland ; 
and,  according  to  the  theory  now  brought  forward,  either  the  narrow 
neck  of  land  which  must  once  have  connected  Portland  with  the 
mainland,  has  been  breached  by  some  means  or  other,  inwards 
towards  Weymouth  Bay  (instead  of  the  beach  being  breached  out- 
-wards  to  the  sea) ;  or,  on  the  other  hand,  if  at  first  the  beach  was 
broken  through,  and  the  stream  flowed  out  to  the  sea  in  a  southerly 
direction,  that  breach  must  have  been  slight  enough  to  have  been 
filled  by  the  heaping  up  of  shingle,  when  the  land  in  its  rear  was 
-worn  away  and  Portland  was  separated  from  the  mainland.  As  the 
connecting  isthmus  must  have  consisted  of  Kimmeridge  Clay,  its 
destruction  would  be  no  hard  matter  to  the  sea  on  one  side  (N.), 
and  the  stream  on  the  other;  and  as  large  breaches  in  the  Chesil 
Bank  are  known  to  have  been  refilled  in  a  very  short  time,  there  is, 
perhaps,  no  great  difficulty  in  accounting  for  the  phenomena  on 
either  supposition. 

The  destruction  of  the  land  between  Portland  and  the  mainland 
on  the  north,  has  been  made  easier  by  the  beds  having  been  thrown 
into  a  sort  of  arch,  with  a  sharp  northerly  and  a  gentle  southerly 
dip ;  the  arch  being  of  course  the  form  that  helps  denudation,  both 
by  Assuring  the  beds,  and  by  giving  them  a  tendency  to  fall  out- 
wards. In  this  particular  case,  moreover,  the  lower  beds  that  have 
been  brought  to  a  higher  level  by  the  said  arch,  so  oa  t/a  V>^  V^sSCcSiSL 


438  W.  WhUaker^Rcdsed  Beaeh  at  Portland. 

leacli  of  denuding  actions,  are  of  a  softer  and  more  destmofable  kind 
than  those  that  overlie  them. 

There  are  three  facts  that  seem  to  confirm  the  theory  that  the 
channel  in  the  rear  of  the  Ohesil  Bank  has  been  formed  since  the 
heaping  up  of  the  shingle : — they  are  (1)  that  the  isolated  part  of 
the  bank  is  also  the  largest  and  strongest,  the  best  able  both  to 
withstand  the  sea,  and  to  stop  the  streams  from  flowing  directly  into 
the  sea :  (2)  that  the  very  irregular  shape  and  cliffless  character  of 
the  shore  of  "  the  Fleet "  are  not  such  as  one  would  expect  to  be 
caused  by  the  action  of  the  sea  along  such  a  coast,  whilst  they  are 
just  what  should  be  produced  by  the  action  of  streams :  and  (3) 
that  the  Channel  ends  where  the  streams  end.  Westward  of  Abbotih 
bury,  where  there  are  no  streams,  the  beach  is  not  separated  from 
the  land ;  eastward  of  Abbotsbury,  where  there  are  streams,  tbe 
beach  is  separated  from  the  land. 

Whether  there  may  have  been  a  slight  rising  or  sinking  of  the 
land  during  the  formation  of  the  beach,  would  we  think  make  litUe 
difference,  on  the  theory  which  we  have  brought  forward.  Whilst 
we  are  far  from  asserting  dogmatically  that  tiie  Chesil  Bank  must 
have  been  formed  in  the  way  described,  yet  we  think  that  our  theory, 
or  explanation,  involves  less  supposition,  and  tallies  more  with 
observed  facts,  than  any  other  does,  and  that,  therefore,  it  should  be 
accepted  until  replaced  by  a  better,  or  disproved. 

Lastly,  we  wish  to  draw  attention  to  the  confirmation  given  to  the 
theory  of  SuhaSrtal  Denudation  by  our  explanation  of  the  origin  of 
the  Chesil  Bank.  It  was  not  until  wo  wore  convinced  of  the  truth 
of  the  former  that  we  saw  our  way  to  the  latter;  but  when  we 
began  to  see  how  great  has  been  the  share  of  rain  and  rivers  in 
wearing  away  the  land,  and  in  cutting  out  hills  and  valleys,  then  we 
were  enabled,  by  the  new  light  thus  gained,  to  explain  the  origin  of 
a  very  uncommon  phenomenon,  which  before  we  could  not  under- 
stand or  account  for.  What  had  previously  been  a  mystery,  and 
looked  like  a  freak  of  nature,  became  clearly  intelligible,  and  was 
seen  to  be  the  natural  result  of  ordinary  causes  and  existing  agencies. 

Postcript, — In  the  discussion  of  this  paper,  Mr.  J.  Evans,  F.RS., 
"  suggested  that  tidal  action  may  have  assisted  materially  in  the 
formation  and  widening  of  the  Fleet."  This  wo  are  far  from 
denying,  although  we  omitted  to  notice  in  our  paper  the  assistance 
that  may  have  been  given  by  that  action  when  it  was  enabled  to 
come  into  play. 

11. — On  a  Kaised  Beach  at  Portland  Bill,  Dorset. 
By  W,  WuiTAKER,  fi.A.  (Lond.),  F.O.S.,  of  the  Geological  Surrey  of  England. 

[PLATE  XIV.] 
[A  paper  read  before  tbe  Geological  Society  of  London,  May,  26,  1869.] 

IN  1850,  Mr.  H.  W.  Bristow  recorded,  on  sheet  17  of  the  Geo- 
logical   Survey   Map,   the  existence   of    "conglomerate"    and 
'*  recent  stone"  at  Poxt\an{!L"BViL--(Sfte  Plate  XIV.  herewith.) 
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In  1852,  Mr.  0.  H.  Weston,^  noticed  the  occarrenoe  of  a  "  marine 
shingle-bed"  on  the  top  of  the  cliff,  in  the  following  words  :  "Thia 
remarkable  bed  consists  of  beach-pebbles  (with  a  few  chalk-flints), 
rounded  by  continued  sea  action.  The  quarrymen  said  it  extended 
about  a  quarter  of  a  mile  north  of  the  Bill." 

In  1860  this  shingle  was  again  noticed  in  Mr.  B.  Damon's 
''  Handbook  of  the  Geology  of  Weymouth  and  the  Island  of  Port- 
land,"' and  the  occurrence  of  ''comminuted  shells"  recorded. 

Mr.  Bristow  has  suggested  to  me  that  the  shingle-bed  may  have 
been  formed  by  the  sea  dashing  up  pebbles  from  the  shore  below, 
as  he  has  known  it  to  do  in  stormy  weather ;  but  I  doubt  whether 
that  action  is  enough  to  cause  so  large  a  deposit  At  all  events  it 
will  not  do  so  altogether,  as  the  shingle  is  in  part  protected  from 
such  action  by  a  thick  covering  of  subaerial  origin.  Mr.  Bristow 
tells  me  that,  as  far  as  he  remembers,  there  was  no  good  section  of 
the  deposit  at  the  time  of  his  visit,  which  must  have  been  before  1850. 

The  southern  side  of  ''  Gave  Hole  "  is  the  most  northerly  point  of 
this  beach,  which  is  there  thirty  or  forty  feet  above  the  sea,  and 
about  three  feet  thick,  being  capped  by  a  good  thickness  of  angular 
''head"  (the  waste  of  Purbeck  and  Portland  beds),  and  consisting 
of  pebbles  of  limestone,  flint,  and  chert  Just  southward  is  a  pro- 
jecting cave- worn  ledge,  with  a  rounded  water- worn  surface  of 
Portland  Stone  bared  of  the  old  beach.  The  next  projection  shows  a 
little  of  the  same,  but  with  pebbles  and  shells  conglomerated 
together  into  a  hard  mass  adherent  to  the  surface  of  the  stone, 
the  shells  being  chiefly  Littorina  littorea,  but  Littorina  littoralis  and 
Paiella  vulgata  also  occurring. 

Further  southward  there  is  less  of  the  "  head,"  indeed  hardly  any, 
but  there  are  remains  of  very  small  shallow  pits,  most  likely  dug  for 
sand,  as  a  small  hole  close  by  passed  through  two  or  three  feet  of 
clayey  soil  and  more  than  three  feet  of  coarse  sand  with  shells, 
-which,  as  far  as  one  can  judge  from  position,  overlies  the  shingle. 

The  old  beach  ends,  after  a  course  of  less  than  250  yards,  before 
reaching  the  slight  headland,  where  however  there  are  traces  of 
it  in  the  soil. 

Continuing  my  southerly  walk,  just  before  getting  to  the  Beacon 
at  the  Bill,  I  found  shells  (of  the  same  species  as  those  mentioned 
above,  and  also  Purpura  lapillm)  jammed  in  with  limestone-rubble 
at  the  top  of  the  low  cliff  (as  noticed  by  Mr.  Damon). 

At  the  Bill  there  is  a  little  shingle,  which  increases  after  turning 
westward,  when  the  cliff  rises  a  little.  At  one  place  a  pit  six  feet 
deep  shows  that  this  shingle  is  sandy  and  bedded,  whilst  near  by  it 
is  conglomerated  into  a  hard  mass  at  the  top  of  the  cliff,  and  further 
inland  another  pit  has  been  dug  to  a  depth  of  eight  feet  Close  by, 
at  the  cliff  a  little  higher  up,  the  shingle  is  covered  by  yellowish- 
brown  loam  (calcareous  ?)  with  bits  of  stone  and  with  land  and 
freshwater  shcUs  (BUhinia^  Pupa).  A  little  further  the  latter 
thickens  and  the  former  thins,  but  both  end  off  at  the  projecting 

spur  of  rock. 

^  Quart.  Joum.  Geol.  Soc.,  yoI.  riii.,  pp.  117,  8. 
'  12mo.  Lond,  p.  141.    Reprinted  in  1&64. 
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I  believo  that  it  is  only  to  the  part  noticed  in  the  last  paragraph 
that  Mr.  Weston's  remarks  refer. 

PostcrtpL — In  the  discussion  of  this  paper,  Sir  C.  Lyell  said 
that  he  had  found  in  this  raised  beach  more  species  of  shells  than 
those  above  mentioned ;  and  Mr.  Prestwrich  said  that  at  one  spot  the 
number  of  young  shells  was  remarkably  great  as  compared  with  that 
of  older  shells. 


III. — On  the  Ooourrenok  of  Machai&odus  in  thb  Fobbst-bkd 

OF  Norfolk. 

By  E.  Ray  Lankestbb,  B.A.  Oxon. 
[PLATE   XVJ.] 

A  SPECIAL  interest  has  always  attached  itself  in  this  coontiy 
to  the  remains  of  that  rare  and  bizarre  camivor,  the  Sabre- 
toothed  tiger.  For  as  yet  it  has  only  been  indicated  to  us  on  this 
side  of  the  Channel  by  the  most  fragmentary  and  unique  specimens 
— the  two  teeth,  incisor  and  canine,  obtained  by  the  Rev.  Mr. 
MacEnery,  from  Kent's  Hole,  Torquay,  the  authenticity  of  which 
have  even  been  doubted.  Whilst,  however,  palaeontologists  have 
pretty  generally  come  to  the  conclusion  that  these  two  isolated 
teeth  are  really  the  remains  of  a  Devon  Sabre-tooth,  no  further 
specimens  have,  I  believe,  been  recorded  from  other  caverns  in  this 
country. 

The  forest-bed  of  Norfolk,  which  furnishes  remains  of  Rhtnoceroi 
Etruscus  in  some  abundance,  and  of  Ursus  Arvernensts — and  other 
forms  associated  in  central  France  with  species  of  Machairodus — has 
hitherto  not  given  up  any  remains  of  that  cirnivor  to  the  energetic 
collectors  of  Norfolk.  In  July,  by  the  kindness  of  the  Rev.  John 
Gunn,  I  was  enabled  to  see  some  of  the  matters  of  geological  interest 
in  Norfolk,  and  in  looking  through  the  very  beautiful  collection  of 
mammalian  remains  from  the  Forest-bed  in  the  possession  of 
Mr.  Jarvis,  of  Cromer,  I  observed  the  portion  of  a  tooth  figured 
here.  Suspecting  its  nature,  I  begged  the  loan  of  it  i^m  its 
owner,  who  very  courteously  complied  with  my  request.  I  have 
since  carefully  compared  it  with  the  casts  and  specimens  of  the 
canines  of  Machairodus  in  the  British  Museum,  and  determined  it 
as  a  fragment  of  the  right  upper  canine  of  a  species  of  that  genus. 
Tlie  only  doubt  which  one  could  possibly  have  about  such  a  specimen 
as  this,  with  its  characteristic  serrations  and  outline  (see  Plate  XVI.). 
was  that  it  might  belong  to  a  large  Megalosaurian  whose  remains 
had  been  brouglit  down  from  more  northern  Jurassic  beds,  and  cast 
on  the  Norfolk  shore. 

Two  eminent  Palaaontologists  to  whom  I  shewed  the  fragment, 
suggested  this  account  of  its  origin  to  me,  whilst  two  others 
agreed  in  the  Tiew  that  it  belonged  to  Machairodus.  The 
known  teeth  of  Megalosaurus  are,  however,  smaller,  and  of  a  much 
more  sharply  curved  outline,  than  is  indicated  by  this  specimen. 


ml.  Mag.  1869. 
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and  have,  as  appeared  to  me  at  first,  a  mucli  less  flattened  form, 
presenting  in  section  a  full  round  outline  on  that  side  which  forms 
the  outer  edge  of  the  tooth's  curvature.  A  comparison  of  specimens 
of  Megalosaurus  teeth  with  this  Norfolk  fragment,  leaves  no  doubt 
as  to  their  complete  distinctness.  On  the  other  hand,  the  fragment 
agrees  in  detail,  as  well  as  in  general  appearance,  with  the  right 
upper  canine  of  Machairodua,  The  tapering  of  the  tooth  corres- 
ponds closely  with  that  of  a  largo-sized  Machairodus  canine,  as 
shewn  in  the  figure,  one  side  of  the  tooth  being  a  little  more  convex 
than  the  other.  The  serrated  edges  do  not  run  vertically,  so  that 
the  plane  passing  through  them  would  divide  the  tooth  into  two 
unequal  parts  (see  section  Fig.  3) ;  but,  as  is  observable  in  Maehai' 
rodusy  the  opposite  serrated  edges  are  not  parallel  to  one  another, 
but  are  curved — one  slightly  inwards,  the  other  outwards.  The 
enamel  on  both  surfaces  is  longitudinally  split  and  cracked,  exactly 
in  the  same  manner  as  it  is  on  MacEnory's  specimen  from  Kent's 
Hole.  Therefore,  small  though  this  fragment  is,  it  carries,  suffi- 
ciently clearly  marked  on  it,  the  evidence  of  the  ownership  of 
Machmrodus. 

The  specimen  is  too  incomplete  to  make  any  discussion  of  specific 
oharactcrs  useful.  As  to  its  geological  age,  there  is  every  pro- 
bability that  it  came  out  of  the  Forest-bed,  whether  contemporaneous, 
in  the  period  represented  by  that  accumulation,  with  the  recognized 
Forest-bed  Fauna,  or  not.  The  specimen  is  of  a  black  colour  ex- 
ternally, of  a  deep  brown  on  the  fractured  surfaces,  and  was  picked 
up  on  the  shore  between  high-  and  low- water,  amongst  the  debris  of 
the  Forest-bed. 

Whilst  liaving  the  good  fortune  to  add  this  interesting  camivor 
to  the  list  of  Forest-bed  mammalia,  I  cannot  let  the  opportunity  pass 
of  mentioning — what,  indeed,  has  been  recognized  by  those  working 
at  this  deposit  at  home,  Init  not  by  all  writers — that  JIastodon  has 
not  been  found  in  the  Forest-bed ;  and,  that  even  were  fragments 
of  that  genus  to  occur,  we  might  have  to  regard  them  as  derived 
&om  accumulations  of  an  earlier  period,  just  as  it  is  possible,  though 
not  probable,  that  this  fragmentary  Machairodus  canine  may  havo 
been  derived. 

EXPLANATION  OF  PLATE  XVI. 

Fig.  1.  Side-view  of  right  upper  canine  of  Machairodus. 

[The  tthadid  parts  of  Figs.  1  and  2  represent  the  Cromer  Forest-bed  speci- 
men ;  the  outlined  entire  canine  is  copied  from  the  cast  of  a  French  speci- 
men of  Machairodus  cultridais^  Cuv.,  with  the  curvature  of  which  the 
Norfolk  fragment  closely  agrees.  The  outline  of  M.  latidens^  Owen,  from 
Kent's  Hole,  tapers  mure  rapidly  than  the  Norfolk  specimen,  indicating  a 
much  shorter  canine. — Edit.] 
Fig.  2.  Front- view  of  right  upper  canmo  of  Machairodus,  showing  the  curvature  of 

the  serrated  edge  of  the  tooth. 
Fig.  3.  End-view  of  Mr.  Jarvis's  specimen,  showing  the  serrated  edges  which  divide 
the  tooth  into  two  unequal  parts  (/  auterit)r,  t  posterior  edge  of  tooth). 
Fig.  4.  A  portion  of  the  serrated  margin  of  the  tooth  enlarged. 
e,  e.  The  part  above  this  line  is  enclosed  in  the  jaw,  the  other  letters  show  the  cor- 
responding parts  in  Figs.  I  and  2. 
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TV. — On  the  Denudation  of  Wsstsrn  Bkittant. 
Bj  G.  A.  Leboub,  F.R.6.S.,  of  the  Geological  Sor? ey  of  England  and  Wabi. 

2    Q    -J      QTATED  roughly,  the  geology  of  the  Department 

ogy.     ^  ^£.  pi2^{g^|.Q  i^^y  1^  g|j^  ^  comtist  of  two  manes 

of  granite,  one  to  the  north  and  one  to  the  south,  enclosing  between 
them  nearly  the  whole  of  the  sedimentary  rocks  of  the  district.  These 
consist  of  Cambrian  slates  and  gneiss,  Lower,  Middle,  and  Upper 
Silurian  slates  and  grits,  and  very  small  and  unimportant  patches  of 
Upper  Carboniferous  shales.  The  entire  mass  of  these  deposits  hai 
an  east  and  west  direction,  and  occupies  the  central  part  of  the 
Department. 

All  the  country  to  the  north  of  Brest,  and  extending  from  Nor- 
mandy to  the  Isle  of  Guessant,  forms  part  of  the  northern  granitio 
mass.  Between  this  and  the  tongue  of  land  to  the  south  of  Douame- 
nez,  including  the  very  indented  peninsula  of  Crozon,  we  have  the 
Cambrian  and  Silurian  rocks  powerfully  undulating  and  forming  the 
two  loftiest  chains  of  hills  in  the  district — the  Montagnes  d'Axrhee 
and  the  Montagnes  Noires — ^which  nm  across  the  country  cloae  to 
and  parallel  to  each  other  in  an  east  and  west  direction.  Immedi- 
ately to  the  south  of  this  wide  band  of  PalsBozoic  formations,  comes 
the  soutliem  mass  of  granite.  Like  the  first,  this  has  scattered  hen 
and  there,  over  its  whole  extent,  numerous  isolated  enclosed  mnswfli 
of  metamoiphic  schists,  which  have,  by  Dufrenoy  and  others,  been 
referred  to  the  Cambrian  age. 

The  coal  shales  mentioned  above,  as  occurring  in  this  district,  are 
to  be  found  in  thin  elongated  patches  at  Quimper  and  at  Cleden,  on 
the  west  coast ;  their  extent  is  utterly  insignificant. 

About  two  miles  south  of  Quimper,  near  the  hamlet  of  Toulven,  iB 
to  be  seen  a  small  series  of  horizontal  beds  of  Tertiary  age  (the  only 
instance  of  the  occurrence  of  such  deposits  in  the  Department)  of 
which  more  will  be  said  presently. 

2.  Coastline, — The  coastline  of  Western  Brittany  is  very  irregular. 
The  two  great  bounding  masses  of  granite  forming  comparatively  even 
and  sweephig  lines,  interrupted  only  by  the  long,  narrow,  and  winding 
creeks  which  are  to  be  found  at  the  mouths  of  all  the  rivers.  These 
creeks  are,  however,  quite  minor  features  on  these  coasts,  and  are 
many  of  them  hewn  out  of  the  micaceous  schists  which  are  inter- 
spersed among  the  granites.  Wliere  an  estuary  occurs  in  the  granite 
itself,  it  is  usually  wider,  and  is  bounded  by  flat  sandy  shores. 

The  cliffs  along  these  coasts  are  low,  with  rounded  and  well- 
weathered  tops.  They  are  higher  when  composed  of  the  metamor- 
phic  scliists,  which  are  much  more  compact  and  harder  to  dis- 
integrate than  tlie  granites  of  these  parts,  and  naturally  form  bolder 
and  more  striking  cliflfs. 

The  Cambrian  and  Silurian  beds,  on  the  other  hand,  which  are 
enclosed  l)etween  the  two  above-mentioned  bands  of  granite,  are,  as 
a  rule,  characterized  by  high,  steep  cliffs,  the  faces  of  which  aw 
frequently  much  eroded  into  cavenis,  oftentimes  of  very  considerable 
jnagnitude.    The  general  line  of  this  part  of  the  coast  is  very  in- 
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dtedy  and  forms  an  endless  number  of  small  bays,  promontorieSy 
d  headlands ;  as  may  be  seen  by  glancing  at  the  Bade  de  Brest  m 
y  map. 

Along  the  southern  granitio  coast,  the  sea  is  very  shallow  for 
ne  miles,  and  the  numerous  small  islands  with  which  it  is  studded 
▼e  exactly  the  same  geological  features  as  the  mainland;  thus 
>wing  that  the  southern  granitic  plateau  has  a  much  greater  ex- 
unon  than  the  boundary  of  the  coast  alone  would  indicate.  The 
tB  de  Qlenan  are  a  case  in  point. 

8.  General  Surface  Characteriatics, — ^The  two  great  watersheds  of 
»  country  are  formed  by  the  two  central  chains  of  hills,  the  space 
kween  them  or  "swire,"^  which  is  very  narrow  and  not  much 
low  the  average  height  of  the  two  flanking  ranges,  being  for  the 
«t  part  covered  with  wet  bog-land. 

rhe  Montagues  d'Arrh^e  supply  the  streams  running  to  the  north 
1  north-west,  and  the  Montagues  Noires  those  flowing  to  the  south. 
Descending  from  these  hills  on  either  side,  and  proceeding  to  the 
ith  or  north,  we  find  ourselves  all  the  way  to  the  sea  in  what 
pears  at  first  sight  to  be  an  exceedingly  hilly  and  disturbed 
intry.  The  streams  are  innumerable,  and  flow  at  the  bottom  of 
jp  narrow  rocky  ravines,  which  intersect  the  country  in  every 
ection.  Their  course  is  most  tortuous,  and  continues,  with  scarcely 
f  noticeable  diflforence  of  width  or  depth,  alike  through  the  hard 
urian  grits  and  their  enclosed  traps,  the  vertical  or  contorted  leafy 
itamorphic  schists,  and  the  variously-grained,  easily  decomposed 
mites.  What  slight  change  there  may  be,  however,  is  most  dis- 
■nible  'among  the  latter  rocks,  where  the  valleys  are  sometimes 
newhat  wider  and  less  winding  than  in  the  former.  The  jagged 
pearance,  moreover,  of  the  rocky  sides  of  these  valleys  tends  to 
Tease  the  mountainous  and  rugged  aspect  of  the  scenery.  This, 
wever,  is  only  the  result  of  a  superficial  view  of  the  physical 
.tures  of  this  district,  and  is  by  no  means  in  accordance  with  the 
le  facts  of  the  case.  These  errors  are  perpetuated  by  the  use 
sections  across  the  country  drawn  on  exceedingly  exaggerated 
rtical  scales  ;  quite  a  universal  practice  abroad. 
By  drawing  horizontal  sections  on  a  true  scale,  cutting  the  whole 
^th  of  the  peninsula,  the  height  and  distances  being  taken  from 
)  large  government  maps  of  these  parts,  and  by  carefully  going 
3r  the  ground  along  each  line  of  section,  added  to  a  long  acquaint- 
»  with  the  country  generally,  I  have  been  enabled  to  arrive  at 
>  conclusions,  the  statement  of  which  is  the  object  of  the  present 
per. 

Following  on  paper  one  of  these  lines  of  section  (a  north  and 
tth  one)  from  the  base  of  the  Montagues  Noires  to  the  southern 
rshore'  we  are  immediately   struck  by  the   absence  of  marked 

I  haTe  yentared  to  use  the  old  north  country  word  "swire"  to  express  the  slack 
veen  two  hills.  I  think  it  might  be  a  useful  one  to  adopt  in  the  description  of 
Bical  features. 

The  result  would  be  exactly  similar  were  we  to  follow  the  northern  half  of  the 
ion  from  the  hills  to  the  north  coast. 


444  G.  A.  Lebaur — On  Western  Brittany. 


^ 


features.  Even  when  drawn  to  a  large  scale  the  surface  line  is  » 
most  even  one,  sloping  insensibly  towards  the  sea.  The  numerooi 
valleys,  which  give  the  country  its  wild  appearance,  are  seen  on  the 
section  but  as  a  number  of  little  insignificant  nicks,  breaking  for  an 
instant  only  the  continuity  of  tlie  surface  line,  and  even  rendering 
the  evenness  of  the  latter  more  obvious  by  their  very  unimportance. 
The  very  slight  and  gentle  undulations  to  which  this  surface  line 
is  subject  are  coincident  with  the  changes  in  the  geological  con- 
formation of  the  district  across  which  it  runs,  and  are  sufficiently 
accounted  for  by  the  relative  hardness  and  facility  of  disintegii- 
tion  possessed  by  the  rocks  which  characterize  them. 

Looking,  then,  at  the  country  from  this  new  point  of  view,  w« 
have  a  long  central  lino  of  hills  standing  boldly  between  two  plains^ 
each  of  which  slopes  gently  to  the  sea.  These  plains  I  look  upcm 
as  the  work  of  the  last  great  marine  submergence  of  Western 
Brittany, — as,  in  fact,  being  plains  of  marine  denudation.  The  for- 
mation of  the  valleys  by  which  these  plains  are  as  it  were  gouged 
in  every  direction,  I  regard  as  being  due  to  quite  different,  and,  in 
part  at  least,  to  much  more  recent  causes. 

4. — Date  of  submergence, — It  has  been  repeatedly  stated,  and  it  is 
indeed  held  by  many  as  an  established  fact,  that  the  whole  of 
Brittany  has  been  dry  land  since  very  early  geological  times. 

That  this  may  not  be  true  for  the  median  range  of  hills  of  Western 
Brittany  there  is  no  evidence  whatever  to  show ;  and  indeed  it  is 
most  probable  that  tlie  old  rocks  of  which  they  are  composed  have 
not  been  exposed  to  the  action  of  the  sea  since  very  ancient  times. 
They  no  doubt  stood  out  as  a  tongue  of  dry  land  during  the 
subsidence,  and  planing  down  of  what  I  will  now  term  the  northern 
and  southern  plateaux  of  Finistere. 

Whether  this  subnicrgenco  took  place  several  times  or  only  once, 
and  when,  I  am  not  aware  of  any  means  of  determining  at  present 
But  I  think  that  there  is  sufficient  evidence  to  induce  us  to  believe 
tliat  the  last  great  submergence  was  a  comparatively  recent  event. 

The  northern  plateau  is  remarkably  deficient  in  any  deposits 
of  later  date  than  the  Devonian.  At  one  particular  spot  on  the 
southern  plateau,  however,  as  has  been  mentioned  above,  there  is 
an  isolated  patch  of  sands  and  clays  which  has  been  referred  to  the 
Tertiary  age.  These  beds  are  lying  perfectly  flat  upon  the  upturned 
edges  of  a  mass  of  micaceous  schists ;  they  stand  above  the  general 
level  of  the  country,  and  if  produced  at  their  j)resent  horizon  they 
would  spread  over  a  great  portion  of  the  southern  plain.  They  are 
unfortunately  quite  devoid  of  any  organic  remains  by  which  their 
exact  age  might  be  satisfactorily  settled.  In  general  appearance, 
however,  in  lithological  character,  as  well  as  in  relative  position,  thej 
agree  very  closely  with  some  deposits  of  undoubted  Miocene  age 
in  the  neighbourhoods  of  Dinan  and  Rennes.  These  last-named 
beds  are  all  marine,  and  in  the  total  absence  of  any  palneontological 
evidence  to  the  contrary,  it  may,  I  think,  fairly  be  admitted  that  the 
patch  in  question  at  Toulven,  near  Quimper  is  also  of  marine 
origin.  Indeed  the  appearance  of  the  beds  is  such  as  seems  directly 
opposed  to  the  noUon  oi  \]^^\x  ix^^v^^Xj^x  ord^an. 
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NoWy  taking  this  isolated  patch  to  be  the  remnant  of  a  large 
ctent  of  similar  beds  depositeid  over  the  district  during  its  subsi- 
mce  beneath  the  Upper  (?)  Miocene  sea ;  we  have,  I  think,  enough 
•  prove  that  marine  action  has  been  at  work  over  a  considerable 
lit  of  Western  or  Lower  Brittany,  at  least  during  the  middle  of 
le  Tertiary  epoch — a  date  of  submergence  much  more  recent  than 
18  usually  been  supposed  probable  for  this  country. 
That  the  loose  sandy  deposits  formed  at  the  bottom  of  the  Miocene 
a  should  have  all  but  entirely  disappeared  from  the  surface  is  only 
hat  one  would  expect  to  be  the  case,  considering  the  vast  time 
hich  has  elapsed  since  their  deposition,  and  probably  also  sinoe 
leir  emergence  and  consequent  exposure  to  the  denuding  power  of 
LB  various  subaerial  agents.  Indeed  this  one  little  patch,  which  is 
>w  the  only  memento  lefb  us  of  that  ancient  condition  of  things, 
as  only  saved  by  its  position,  and  probably  consists  of  merely  some 
r  the  higher  members  of  the  series. 

Taking  all  these  things  into  consideration — the  two  gently-sloping 
lains  of  marine  denudation,  separated  by  a  high  pre-existing  water- 
irting  ridge,  from  whose  sides  no  doubt  streams  ran  into  the 
iooene  sea  during  its  slow  advance  and  recess,  as  they  do  now  into 
16  Atlantic  and  the  Bay  of  Biscay, — there  seems  but  a  very  small 
fort  of  the  imagination  required  to  suppose  that  the  rivers  which 
■e  now  winding  their  way  across  the  face  of  the  country  are,  in 
leir  upper  part  at  least,  identical  with  those  which  were  running  in 
similar  manner  during  and  previous  to  this  epoch  of  submergence, 
hat  they  have  themselves  worn  and  excavated  the  narrow  gorge- 
ke  valleys  at  the  bottom  of  which  we  now  find  them,  I  think 
)  one  who  has  visited  this  part  of  Brittany,  will  doubt  for  a 
oment.  Many  of  these  river-valleys  I  have  examined  minutely, 
id  in  no  case  have  I  found  that  they  coincided  with  any  marked 
HOB  of  weakness  such  as  faults,  fissures,  <fec. 

One  of  the  principal  difficulties  connected  with  these  deep  and 
irrow  river-valleys,  is  the  extraordinary  constancy  of  their  width 
id  depth,  which,  as  I  observed  before,  continues  good,  quite 
gardless  of  the  various  hardness  and  capacity  for  erosion  of  the 
iferent  rocks  through  which  they  pass. 

The  assumption  that  these  valleys  are  the  same  as  those  which 
ere  scooped  out  during  the  retreat  of  the  middle  Tertiary  sea, 
lems  however,  to  afford  a  sufficient  explanation  of  this  curious 
ct;  inasmuch  as  the  hardest  rocks  (the  Silurian  grits),  being  those 
.  the  centre  of  the  country  (that  is — those,  a  part  of  which  were 
ways  dry  land,  and  the  rest  of  which  were  the  first  left  uncovered 
f  the  retiring  sea),  and  the  hardness  of  the  different  rocks  forming 
le  mineral  characters  of  the  country  decreasing  regularly  from  the 
antral  chain  to  the  sea,  both  north  and  south, — it  is  plain  that  the 
me  which  has  elapsed  since  they  respectively  emerged  from  the  sea 
id  became  a  prey  to  the  action  of  running  water,  would  have  a 
►mpensating  influence  over  the  erosive  power  of  the  latter,  the 
»ftest  rocks  having  been  last  under  water.  This  explanation 
quires  the  existence  of  certain  conditions ;  such  as,  that  tS;M^  %^^^ 
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of  hardness  of  the  rocks  in  qnestion  shoald  be  exactly  ooimter- 
balanced  by  the  time  taken  by  the  retreat  of  the  sea,  the  existence 
of  which  it  would  be  very  difficalt  to  prove.  I  merely  bring  it 
forward  for  what  it  may  be  worth,  as  an  explanation  which,  if  it 
may  not  be  the  true  one  in  the  present  case,  yet  may,  I  doabt  iiot» 
be  applicable  to  others. 

5.  Summary, — ^The  oonclasions  I  have  endeavoured  to  shadow 
forth  in  this  paper  may  be  briefly  summarized  as  follows  : 

1.  That  with  the  exception  of  a  central  double  range  of  mauMtaim 
of  elevation,  Western  Brittany  consists  of  two  great  northern  and 
southern  plains  of  marine  denudation, 

2.  That  the  last  time  these  plains  were  exposed  to  the  action  of 
the  sea,  was  in  Upper  (?)  Miocene  times. 

3.  That  the  rivers  of  Finist^re  are  identical  with  those  whidi 
flowed  from  the  central  dry-land  into  the  Miocene  sea. 

4.  That  the  valleys  at  the  bottoms  of  which  these  rivers  ran  an 
the  result  of  their  erosive  action,  aided  by  other  subaerial  agents. 

5.  That  the  uniformity  of  depth  and  breadth  at  present  displayed 
by  these  valleys  is  due  to  the  degree  of  hardness  of  the  rocks  in 
this  district,  being  in  an  order  of  succession  directly  inverse  as  the 
time  during  which  they  were  submerged  beneath  the  middle  Tertiary 
sea,  and  exactly  proportionate  to  that  during  which  they  have  heefo, 
exposed  to  present  subaerial  influences.* 

V. — Notes  on  the  Northampton  Oolites. 

By  Samuel  Sha&p,  F.S.A.,  F.G.S.,  etc. 

ATTENTION  having  been  drawn  of  late  to  the  "  Northampton 
Sand  "  by  the  able  papers  of  Mr.  George  Maw  and  Mr.  Jodd, 
and  by  the  discussions  which  arose  upon  them,  and  to  the  Oolitic 
beds  of  Northaniptonshire  generally,  by  the  too  concentrated  article 
(bo  rich  in  information)  by  Professor  Morris,  in  the  GEOLOOiCiX 
Magazine  for  March,  and  by  a  letter  from  the  Rev.  P.  B.  Brodie 
elicited  thereby  in  the  May  number,  I  venture  to  offer  the  fol- 
lowing provisional  statement  as  to  the  Oolitic  strata  in  the  neigh- 
bourhood of  Northampton,  and  the  order  in  which  they  occur,  pur- 
posing at  some  future  time  to  write  more  fully  upon  them,  to 
enumerate  the  palsDontological  contents  of  each  bed,  and  to  en- 
deavour to  correlate  the  Northampton  series  with  those  occurring  in 
the  more  northerly  parts  of  the  county  and  around  Stamford. 

The  thickness  of  the  beds  respectively  varies  greatly.  I  have 
stated  the  maximum  thickness  of  each  in  feet : 

'1.  White  Limestone 26  feet 

2.  Blue  and  Grey  Clay 15  „ 

^3.  White  Sand -  12  „ 

4.  A  Series  of  very  variable  beds — more  or  less  ferruginous  30  „ 
[Place  of  the  Stoncsfield  Slate,  which  is  absent] 

T  f   '      (5.  ('oarsc  Shelly  Calcareous  Oolite,  with  numerous  Fossils  4  „ 

n  iT^  I  6.  Sandy  Slate,  with  Fossils 3  „ 

uoiiie.    I  ^    Ironstone  Beds         ,        .        -        .      from  1  foot  to  26  „ 
Upper  Lias. 

'  Read  at  the  British  Assoc\&\^oii  l&e^^ilTi^  ^\.  Exeter^  in  Section  C,  on  Satnrdi^ 
the  21st  August,  1B69. 


Great 
Oolite. 
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Upon  the  foregoing  beds  I  will  remark  briefly  : 

1.  The  White  Limestone  is  disposed  in  beds  from  a  few  inches  to 
bout  three  feet  in  thickness,  mach  fissured,  and  contains  character- 
Btic  Great  Oolite  fossils.  It  is  traversed  by  an  earthy  zone  of  from 
^  to  18  inches  thickness,  made  up  of  thin  laminsd,  and  containing 
lattened  bivalves,  which  are  well  preserved.  This  limestone  passes 
lown  into — 

2.  Blue  and  Orey  Clay.  This  clay  is  used  in  many  places  for 
»rick-making.  At  Kingsthorpe,  at  the  base  of  the  limestone,  is  a 
one  containing  Bhynchonella  concinna  and  Modiola  inibricata  in  abun- 
lanoe,  and  these  are  found  also  in  the  underlying  clay  to  the  depth 
f  a  few  inches.  In  the  same  section  a  zone  of  Ostrea  Sowerhyii 
oonrs  in  the  limestone ;  in  some  other  localities  these  same  forms 
ooor  in  the  day  beneath.  This  clay  passes  down  by  an  easy  transi- 
ion  into — 

8.  White  clayey  sand,  with  occasional  ferruginous  stains.  In 
ome  places  this  sand  has  become  so  indurated  as  to  be  used  as  a 
milding  stone,  and  has  proved  very  durable.  Few  fossils  occur  in 
bia  sand,  but  at  its  base  there  occurs  a  plant-bed,  composed  of 
bin  alternating  layers  of  sand  and  vegetable  matter  of  a  thickness  of 
rom  6  to  12  inches,  overlying  a  band  containing  root  perforations 
onning  down  to  a  depth,  in  some  instances,  of  two  feet.  Conform- 
ble  to  these  sands  is — 

4.  A  series  of  very  variable  beds,  composed  sometimes  of  fer- 
aginous  sandstone,  in  thin  layers  which  overlie  calcareous  beds  con- 
Bdning  shelly  zones  and  plants,  false  bedding  being  frequent, 
lometimes  the  whole  section  presents  a  series  of  beds  of  compact 
Brruginous  sandstone,  with  no  fossils — ^an  excellent  building-stone  ; 
a  one  instance  the  entire  section  consists  of  white  sand  and  sand- 
tone.  Near  the  bottom  of  the  beds  there  occurs  in  some  localities 
.  zone  of  coral,  composed  chiefly  of  Thamnastrea, 

Immediately  beneath  these  beds  I  have  placed,  as  above,  the 
Itonesfleld  elates,  not  in  accordance  with  any  conclusion  arrived  at 
►y  myself,  but  upon  information  derived  from  certain  geologists 
fhose  opinions  are  worthy  of  all  respect,  and  whose  aid,  together 
nth  that  received  from  time  to  time  from  other  geological  friends, 

will  take  a  future  opportunity  of  more  particularly  acknowledging. 

5.  A  coarse  shelly  Calcareous  Oolite.  I  will  here  content  myself 
nth  saying  that  this  bed  is  in  texture  much  like  some  of  the  Stam- 
ord  limestones,  and,  like  them,  it  contains  Inferior  Oolite  fossils — 
jitna  grandtSf  etc.     Associated  with  this  bed  is — 

6.  An  Arenaceous  Slate-bed,  worked  anciently  for  roofing  slates, 
nd  which,  because  of  its  position  with  reference  to  beds  above  and 
lelow  it,  1  have  for  some  years  held  to  be  equivalent  to  the  Colly- 
^eston  slates,  and  with  the  latter  to  belong  to  the  Inferior  Oolite 
cries.  What  little  merit  may  bo  due  for  such  identification,  I  think 
may  claim.  Immediately  under,  and  conformable  with,  this  slate- 
led  are  the  interesting — 

7.  Ironstone-beds.  These  are  so  variable  in  thickness  that,  though 
t  Kingsthorpe  they  are  represented  by  a  bed  one  foot.  \!c^c}e.^  ^ 
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Duston,  within  a  distance  of  a  mile  and  a  half,  they  present  t 
section  of  25  feet  They  here  consist  of  a  dark  red  brown  rock, 
having  a  cellular  texture  (the  walls  of  rich  iron  ore  enclosing 
ochreous  cores),  and  are  disposed  in  some  seven  or  eight  beds,  from 
three  to  five  feet  in  thickness,  divided  by  joints  and  fissures,  and 
traversed  by  shelly  and  coral  zones,  and  a  plant-bed.  Near  the 
top  is  a  zone  crowded  with  Astarte  eXegann,  associated  with 
which  occur  patclies  of  Astarte  minima ;  this  zone  is  persistent  over 
a  considerable  area,  and  is  useful  in  determining  at  other  points  the 
general  sequence  and  position  of  certain  beds.  The  fossils  are 
generally  characteristic  Inferior  Oolite  forms  ;  but  with  them  ii 
found  Pholadomya  amhigua  (?)  and  from  near  the  bottom  of  the  seriei 
have  been  obtained,  from  widely -separated  localities,  two  "well-defined 
examples  of  Ammonites  hifrons.  This  leads  me  to  conjecture  that, 
in  the  lowest  portion  of  the  Ironstone -beds  of  the  Northampton 
Sand,  we  have  a  passage-bed  from  the  Upper  Lias  to  the  Inferior 
Oolite,  representing,  perhaps,  the  Cephaloi)oda-bed  of  the  Cotswold 
Hills  and  the  sands  below.  The  Pal  aeon  tological  evidence,  I  think, 
proves  conclusively  that  the  Northamptonshire  ironstone  (all  below 
the  coarse  shelly  limestone  No.  5,  and  the  slate-bed  No.  6,  and 
including  these  beds,  down  to  the  Upper  Lias  Clay)  is  Liferior 
Oolite. 

A  study  of  these  Northamptonshire  beds  reveals  the  interesting 
phenomena  of  repeated  alternations,  during  their  deposit,  of  marine 
and  estuarine  conditions.  I  think  it  probable  that  a  careful  ex- 
amination of  the  several  strata  over  a  large  area  might  determine 
the  character  and  direction  of  each  estuary.  Indeed,  from  the 
relative  localities  of  the  thickening  and  thinning  of  the  ironstone- 
beds,  I  have  an  impression  that  the  estuary  which  they  represent 
had  a  direction  north-east  to  south-west. 

Dallington  Hall,  NouTiiAMrTOX, 
Aire.  19,  1869. 
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SECTION    C  — GEOLOGY. 

Address  by  Professor  IIobert  Harkness,  F.R.S..  F.G.S.  (of  Queen's  ColIeg«, 

Cork),  President  of  Section  C. 

IT  has  of  late  bocome  the  custom  to  open  the  several  Sections  of  the 
British  Association  with  an  introductory  address.  This  custom 
had,  I  believe,  its  origin  in  this  Section  when  tlie  Association  met  at 
Aberdeen;  and  upon  that  occ^asion  Sir  Charles  Lyell  made  the 
important  discovery  of  the  late  M.  Boucher  de  Perthes,  of  the 
occurrence  of  Hint  weapons  with  the  bones  of  extinct  mammalia  in 
the  gravels  of  the  Valley  of  the  Somme,  the  subject  of  his  opening 
address.  In  some  instances  new  matter  of  importance  in  connection 
with  geology  has  furnished  materials  for  the  opening  address;  bat 
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more  frequently  subjects  of  local  interest  have  supplied  the  matter 
Tor  this  purpose,  and  it  is  in  connection  with  the  latter  that  I  shall 
xxmpy  for  a  short  time  your  attention. 

In  no  portion  of  Great  Britain  have  we  a  better  development  of 
ike  series  of  rocks  which  forms  the  link  between  the  well-established 
Devonian  formation  and  the  succeeding  well-recognised  Carboniferous 
^up  than  in  this  county.  The  rocks  which  form  the  link  I  refer 
JO  are  known  to  geologists  as  the  PUton  Beds,  deriving  their  name 
^Fom  the  locality  in  Devonshire  where  they  are  best  developed, 
rhese  rocks  have  been  made  the  subject  of  investigation  by  Sir 
Soderick  L  Murchison,  Professor  Sedgwick,  Sir  H.  T.  de  la  Beche, 
ICr.  Weaver,  Mr.  Godwin- Austen,  Professor  Phillips,  and  others; 
md  of  late  they  have  been  carefully  examined  by  Mr.  Jukes,  Mr. 
Salter,  Mr.  Townshend  Hall,  and  Mr.  Etheridge.  My  reason  for 
referring  to  these  rocks  is  to  point  out  their  relation  to  certain  strata 
prhich  are  very  well  exhibited  in  the  south-west  of  Ireland,  and 
prhich  occur  in  a  horizon  corresponding  to  the  Pilton  Shales.  The 
[rish  representatives  of  the  PUton  Shales  are  marked  by  a  mineral 
ispect  very  nearly  allied  to  their  equivalents  in  this  country ;  and 
hdj  contain  organic  remains  of  a  type  very  closely  approximating 
o  those  found  in  the  Pilton  rocks.  Before  alluding  to  the  Pilton 
Beds,  I  will  refer  to  their  Irish  representatives,  and  to  the  rocks 
ipon  which  these  repose.  In  doing  so,  I  shall  avail  myself  of  the 
abours  of  the  late  Mr.  Jukes,  and  the  other  officers  of  the  Irish 
branch  of  the  Geological  Survey,  who  were  for  several  years  engaged 
ipon  these  rocks. 

And  hero  permit  me  to  pay  a  passing  tribute  to  the  memory  of 
me  who  has  so  recently  been  removed  from  the  scene  of  his  labours. 
P'or  more  than  eighteen  years  the  late  Mr.  Jukes  filled  the  office  of 
Wrector  of  the  Geological  Survey  of  Ireland;  and  the  numerous 
naps  and  memoirs  which  have  emanated  from  this  Survey  while 
inder  his  control  speak  alike  of  the  labour  and  accuracy  with  which 
his  work  has  been  done.  Every  geologist  personally  acquainted 
inth  the  late  Mr.  Jukes  must  know  how  ready  he  was  on  every 
Kscasion  to  impart  all  the  knowledge  he  possessed  to  those  who 
ought  it ;  and  that  earnest  love  of  his  subject  and  kindness  of 
leart  which  so  distinguished  him  caused  him  to  be  beloved  by  all 
vho  had  the  pleasure  of  his  acquaintance.  On  many  occasions 
his  Section  of  the  British  Association  has  had  valued  communi- 
ations  from  him ;  and  many  who  are  now  present  will  well 
emembcr  the  apt  and  vigorous  manner  of  Mr.  Jukes  when  he  had 
nything  to  address  to  this  Section. 

The  portion  of  Ireland  nearest  Devonshire  where  we  have  rocks 
rhich  can  be  compared  with  those  of  this  county,  is  the  neighbour- 
lood  of  tlie  town  of  Wexford.  Here  are  strata  reposing  upon  Cam- 
brian rocks,  which  have  been  assigned  to  the  Old  Red  Sandstone  by 
he  officers  of  the  Irish  Survey,  and  which  attain  a  thickness  of  about 
100  feet.  At  the  western  extremity  of  the  county  of  Wexford,  at 
look  Point,  the  Old  Red  Sandstones  are  from  600  to  700  feet  thick, 
ja  the  Comeragh  Mountains,  to  the  north-we&t,  t\ie^  ^x&n^  ^>(^0&x^^^^ 
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of  not  less  than  1,700  feet ;  and  soath-west  from  the  CJomeragha,  neir 
Dungarvon,  they  are  upwards  of  3,000  feet  in  thickness.  In  the 
west  of  the  county  Cork  we  have  6,000  to  6,000  feet  of  Old  Bed 
Sandstone  exposed ;  and  here  the  upper  portion  is  dennded  and  the 
base  is  not  seen.  In  the  Glengariff  and  Killamey  oonntiy  from 
8,000  to  10,000  feet  of  these  strata  are  exhibited,  and  here  also  their 
base  is  not  visible. 

On  the  south  side  of  the  Dingle  Promontory  the  Old  Bed  Sand- 
stones occur  under  different  circumstances.  They  are  here  from 
3,000  to  4,000  feet  thick,  and  are  seen  resting  %mconfomuMji  on 
rocks  which  are  of  a  reddish  purple  colour,  and  at  least  10^000 
feet  in  thickness.  These  reddish  purple  beds  repose  oonformaUy 
on  the  representatives  of  the  Ludlow  series. 

The  strata  of  the  south  of  Ireland,  which  represent  the  Old  Bed 
Sandstones,  and  which  in  the  neighbourhood  of  Glengariff  and  Kil- 
lamey attain  a  greater  thickness  than  10,000  feet,  are  extremely 
barren  in  organic  remains.  Several  thousand  feet  of  strata,  oon- 
sisting  of  purple,  red,  and  green  beds,  which,  from  being  well 
developed  in  the  district  of  Glengariff,  have  received  firom  the  Irish 
G^logical  Survey  the  name  of  "  Glengariff  Grits,"  have  never  yet 
afforded  a  fossil.  It  is  only  in  the  upper  portion  of  the  series, 
which  is  comparatively  thin,  and  composed  of  Yellow  Sandstonai, 
that  organic  remains  occur ;  these  consist  of  remains  of  planter 
which,  at  Eiltorcan,  in  the  county  Kilkenny,  are  in  a  beautiful  state 
of  preservation.  Fish  remains  are  also  found  referable  to  the  genera 
Coccosiexis  and  Gyrolepis;  likewise  a  very  characteristic  shell, 
Anodon  Jakesii,  and  Crustacean  remains  in  the  form  of  a  species  of 
EurypteruSf  etc. 

In  Ireland  the  strata  which  succeed  conformably  the  Yellow 
Sandstones  have  been  called  by  Sir  R.  Griffiths  the  Lower  Lime- 
stone and  Shales.  In  the  south  of  Ireland  these  strata  have  a  great 
thickness,  and  when  thoy  possess  a  slaty  cleavage  the  term  "  Car- 
boniferous Slate"  has  been  applied  to  them.  These  strata,  in  the 
eastern  portion  of  the  county  Wexford,  where  the  old  Red  Sand- 
stones are  thin,  have  no  distinct  existence.  In  the  western  part  of 
the  same  county,  at  Hook  Point,  where  the  old  Red  Sandstone  de- 
posits are  thicker  than  in  the  eastern  portion  of  Wexford,  the  Lower 
Limestone  shales  make  their  appearance  as  a  distinct  group,  sepa- 
rating the  Yellow  Sandstones  below  from  the  Carboniferous  Lime- 
stones above ;  and  here  their  thickness  is  between  10  and  20  feet 

We  have  already  seen  how  the  Old  Red  Sandstones  have  increased 
in  thickness  in  the  neighbourhood  of  Dungarvon.  The  Carboni- 
ferous slates  also  attain  a  much  greater  development  here  than  at 
Hook  Point,  for  the  officers  of  the  Gxjological  Survey  give  their 
thickness  at  700  feet;  and  near  Youghal,  still  further  westward, 
they  have  a  thickness  of  about  900  feet.  On  the  western  side  of 
Cork  Harbour  wo  have  examples  of  a  still  greater  development  of 
the  Carboniferous  slates,  for  here  they  are  at  least  1,500  feet  thick. 
At  the  Old  Head  of  Kinsale,  6,500  feet  represent  their  thickness ; 
and  still  further  weatwaxd  they  attain  to  even  a  greater  development 


MM^gkg  of  ike  British  Association — Hxeter,  1869.      451 

In  the  ooimty  of  Cork,  gritiy  bands  make  their  appearance  in  the 
OarboniferonB  slates.  In  the  eastern  portion  of  the  area,  where  the 
grits  first  occur,  they  are  thin  and  very  irregular.  They  become 
Teiy  thick  in  the  western  portion  of  the  county ;  and  in  Coomhola 
glen  they  have  their  greatest  development,  being  at  least  3,000  feet 
in  thic^ess.  These  gritty  beds  have  been  termed  ''Coomhola 
grit&"  They  contain  some  peculiar  fossils,  and  they  have  others  in 
oommon  with  the  Carboniferous  slates.  They  are  interstratified  with 
date  bands ;  and,  although  most  eztensivdy  developed  near  the  base 
of  the  Carboniferous  slates,  they  are  merely  local  members  of  this 
series,  emanating  from  conditions  somewhat  different  from  those 
whence  the  great  mass  of  the  Carboniferous  slates  originated. 

Having  described  generally  the  arrangement  of  the  ro<^s  of  the 
Bouth  of  Ireland  which  represent  the  Filton  beds,  and  also  the 
deposits  which  support  them,  we  have  now  to  refer  to  North  Devon. 
On  the  north  side  of  Baggy  Point,  and  eastward  thereof,  there  are 
liaid  purple  sandstones,  possessing  many  of  the  features  of  the 
sandstones  of  the  South  of  Ireland,  which  immediately  underlie  the 
''  yellow  sandstones ;"  and  upon  tiiese  in  North  Devon  are  light- 
ooloured  beds,  whidi  represent  the  Irish  Yellow  Sandstones.  In  the 
neighbourhood  of  Marwood,  reposing  on  the  equivalent  of  the 
Tellow  Sandstones,  are  greenish-grey  grits,  afiEbrding  a  group  of 
fossils  intimately  allied  to  those  contained  in  the  Coomhola  grits ; 
and  among  these  are  plant-remains  identical  with  such  as  occur  near 
the  base  of  the  Carboniferous  slates.  These  have  been  obtained  by 
the  Bev.  Mr..  Mules. 

Their  mineral  nature  and  fossil  remains  place  the  Marwood 
sandstones  and  the  Coomhola  grits  on  the  same  horizon.  The  fossil 
plants  which  occur  near  the  base  of  the  Carboniferous  slate  and  in 
the  Marwood  sandstones,  are  specifically  identical  with  such  as  are 
found  at  the  base  of  the  Carboniferous  formation  in  the  north  of 
England.  Here  Filicites  linearis  and  Sagenaria  Veltheimiana  occur, 
and  these  are  the  forms  which  the  base  of  the  Carboniferous  slates 
afford.  The  Filton  rocks  succeed  the  Marwood  sandstones,  and 
these  Filton  rocks,  in  their  mineral  nature,  are  intimately  allied  to 
the  Carboniferous  slates.  The  strate  which  make  up  tiie  Filton 
group  consist  of  shales  and  slates,  generally  of  a  dark  colour,  with 
associated  sandstones  and  gritty  beds,  and  occasional  thin  bands  of 
limestone  full  of  corals^  The  fossils  of  the  Filton  rocks  are  very 
olosely  connected  with  those  of  the  Carboniferous  slates.  Forms, 
however,  occur  in  the  Filton  beds  which  have  not  yet  been  recog- 
nised in  their  Irish  representatives.  There  are  species  of  Phaeops, 
Strophalosia  produetoides,  eto.,  etc.  But  such  fossils  as  are  most 
abundant  in  the  Filton  rocks  are  those  which  are  most  oommon  in 
the  Carboniferous  slates. 

There  is  an  idea  prevalent  among  many  English  geologiste,  that 
the  Coomhola  grits  are  a  series  of  rocks  distinct  from  and  lying 
beneath  the  Carboniferous  strata ;  and  this  idea  has,  I  believe,  given 
rise  to  erroneous  impressions  concerning  this  series.  I  have  pointed 
out  that  this  is  not  the  conclusion  of  the  offioeiB  oi  \k<b  ^n.^^  ^^(^<^ 
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logical  Survey,  and  my  own  observations  have  led  me  to  lesolti 
similar  to  theirs. 

I  hope  this  meeting  will  afford  more  information  oonoeming  the 
Marwood  beds  and  the  Pilton  rocks,  and  that  we  shall  have  fiirther 
evidence  which  will  enable  geologists  to  say  whether  these  stiabi 
shall  be  referred  to  the  Devonian  group  or  to  the  CarboniferoiiB 
formation.  A  band  of  pale  slates,  with  a  few  Bivalves,  lies  between 
the  purple  sandstones  of  Mort  Bay  and  the  greenish-grey  grits  of 
the  Marwood  series.  It  is  desirable  that  further  information  should 
be  afforded  concerning  these  strata  and  their  fossil  contents. 

It  appears  to  me  that  the  boundary  between  the  Devonian  or  Old 
Bed  Sandstones  and  the  Carboniferous  formation  is,  in  the  British 
Isles,  placed  in  different  horizons.  In  Ireland,  the  Carboniferous 
slates  and  the  interbedded  Coomhola  grits  are  referred  to  the  latter, 
while  in  this  country  the  equivalents  of  these  are  looked  upon  as 
appertaining  to  the  Devonian  formation. 

Besides  the  Marwood  sandstones  and  the  Pilton  rocks,  there  aie 
other  matters  of  great  interest  in  connection  with  the  geology  of 
Devonshire.  The  Triassic  strata  of  this  county  in  the  neighbourhood 
of  Budleigh  Salterton,  have  within  them  some  peculiar  pebble-beds, 
which  have  been  described  by  Messrs.  Salter  and  Vioary.  These 
pebble-beds  abound  in  fragments  oontaining  fossils  similar  to  those 
which  the  Silurians  of  Normandy  afford.  Recently  these  Triassic 
strata  have  yielded  to  Mr.  Whitaker  important  pala&ontological 
evidence  in  the  form  of  reptilian  remains,  which  Professor  Huxley 
has  referred  to  the  genus  Hyperodapedon,  Tliis  evidence  goes  a 
long  way  towards  supporting  the  conclusion  that  the  Lossie-mouth 
sandstones  near  Elgin  are  of  a  much  newer  age  than  their  strati- 
graphical  arrangement  would  seem  to  indicate ;  and  that  they  belong 
to  the  Trias  rather  than  to  the  Old  Red  Sandstones,  to  which  they 
have  previously  been  referred  by  many  geologists. 

In  Devonshire  also  we  have  a  better  development  of  the  Miocene 
strata  than  is  to  be  found  elsewhere  in  the  British  Isles,  and  the 
locality  where  these  strata  occur  is  within  a  short  distance  of  Exeter. 
I  refer  to  Bovey  Tracey  and  its  Lignite  beds.  These  latter  have 
been  made  tlio  subject  of  a  very  valuable  communication  to  the 
Royal  Society  by  Sir.  Pengelly.  The  plant-remains  which  have 
been  obtained  therefrom  have  been  described  by  the  eminent  Swiss 
Botanist,  Dr.  Oswald  Heer ;  and,  thanks  to  the  generosity  of  that 
noble-hearted  lady,  Miss  Burdett  Coutts,  who  is  alike  desirous  to 
promote  science  and  to  alleviate  human  suffering,  the  fossils  ob- 
tained from  these  Bovey  Tracey  lignites  are  now  well  known  to 
geologists. 

The  plant-remains  which  these  strata  contain  are  the  relics  of  a 
vegetation  which,  during  the  Lower  Miocene  epoch,  spread  over  a 
large  portion  of  the  continent  of  Europe,  and  extended  into  the 
Arctic  regions  of  America  ;  a  vegetation  which  clothed  not  only 
Europe  with  lofty  forest  trees  and  a  rich  undergrowth  of  smaller 
plants,  but  wliich  also  covered  Greenland  and  Spitzbergen  (lands 
wliich  are  now  the  a\>od^  oi  \cife  wid  snow)  with  an  equally  rich 
vegetation. 
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This  extensive  diffosion  of  similar  forms  of  plants  dnring  the  older 
Miooene  period  speaks  to  as  of  a  widely  extended  uniform  dimate, 
contrasting  strongly  with  the  climates  which  now  prevail  in  the 
temperate  and  Arctic  regions  of  the  northern  hemisphere. 

lliere  is  another  matter  connected  with  the  geology  of  Devonshire 
which  has  special  interest.  This  is  the  caves  of  tikis  county,  and 
their  contents.  These  have  been  made  the  subjects  of  many 
valuable  communications  to  this  section  by  Mr.  PengeUy  and  the 
gentlemen  who  are  associated  with  him  jn  the  Committee  for  the 
exploration  of  Kent's  Hole.  But  as  we  now  are  in  a  locality  so  near 
the  source  whence  so  much  of  interest  has  come,  I  believe  that  this 
section  will  again  have  before  it  important  matter  referring  to  Kent's 
Hole,  and  other  Devonshire  caverns ;  and  I  cannot  doubt  that  many 
members  of  the  British  Association  will  avail  themselves  of  the 
opportunity  of  examining  the  spot  whence  so  much  valuable 
information  has  been  derived  bearing  upon  the  early  history  of  the 
human  race. 

(Geology  and  ArchsBology  are  now  shading  into  each  other,  and 
although  the  early  history  of  man  remained  for  a  long  time  like 
distant  land,  dim  and  ill-defined,— of  late,  owing  to  the  labour  of  Sir 
Charles  Lyell,  Sir  John  Lubbock,  and  others,  we  are  acquiring 
a  clearer  conception  of  our  early  ancestors,  of  their  mode  of  life, 
and  the  conditions  under  which  they  existed. 
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(X  le  Neve  Foster — On  the  occurrence  of  the  mineral  Scheelite  at 
Val  Toppa  Gk)ld  Mine»  near  Domodossola,  Piedmont. 

J.  E.  Taylor — On  certain  phenomena  in  the  Drift,  near  Norwich. 
„        „     — The  water-bearing  strata  around  Norwich. 

O,  A.  Lehour — Denudation  of  Western  Brittany. — (Jommwucated  (y 

B.  A,  C.  Oodunn-Austen.     (See  ante,  pp.  442-446.) 
„         „     — Notes  on  some  granite  of  Lower  Brittany. 

H.  A.  Nicholson — On  Bome  new  forms  of  Graptolifces. — Comrnnuiieaied 
by  the  President. 

G.  Moore — Report  of  the  Committee  for  the  purpose  of  Investi- 
gating the  Veins  containing  Organic  Remains  which  occur  in 
the  Mountain  Limestone  of  the  Mendips,  and  elsewhere. 

H,  Brady. — Notes  on  Mr.  Moore's  Foraminifera  from  Mineral  Veins. 

C.  W.  Peach — Notice  of  the  Discovery  of  Organic  Remains  in  the 
rocks  between  the  Nare  Head  and  Porthalla  Cove,  Cornwall." 

H.  Bauerman — Report  of  the  Committee  on  "Ice  as  an  agent  of 
Geologic  change." 

B.  Brown — On  the  Elevation  and  Depression  of  the  Coast  of  Green- 
land. 

G.  Maw — On  Insect  Remains  and  Shells  from  the  Lower  Bagshot 
Leaf-bed  of  Studland  Bay,  Dorsetshire. 

J.  Thomson — On  new  forms  of  Pteroplax  and  other  Carboniferons 
Labyrinthodonis,  and  of  Megalichthys ;  with  notes  on  their 
Structure,  by  Dr.  Young. 

Dr.  Ricks — On  the  Discovery  of  Fossil  Plants  in  the  Cambrian 
Rocks  (Upper  Longmynds)  near  St.  David's. 

Br.  Mann— On  the  Gold  of  Natal. 

L.  C.  Miall — Experiments  in  illustration  of  the  Contortion  of  Rocks. 

J.  Bryce — Report  of  the  Committee  on  Earthquakes  in  Scotland. 

W.  S.  Mitchell — Report  of  the  Committee  for  the  purpose  of  investi- 
gating the  Leaf-beds  of  the  Lower  Bagshot  series  of  the  Hamp- 
shire Basin. 

B.  Etheridge — On  the  occurrence  of  a  large  deposit  of  Terra-Cotta 
Clay  at  Watcombe,  Torquay. 

JSev.  J.  D.  La  ToncKe. — An.  ee.Umafc^  of  the  quantify  of  sedimentaiy 
deposits  in  the  mot  Onn^. 
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J.  X.  Lobley. — On  the  distribation  of  the  British  Fossil  Lamelli- 

branchiata. 
Bev,  J.  D,  La  Touehe — On  Spheroidal  structure  in  Silurian  Rocks. 
N.  Whitley — On  the  distribution  of  shattered  chalk-flints  and  flakes 

in  Devon  and  Cornwall. 
Professor  Tennani — ^Diamonds  received  from  the  Cape  of  (Jood  Hope 

during  the  last  year. 
cT.  Jeffreys — On  the  action  upon  earthy  minerals  and  compounds,  of 

water  in  the  form  of  heated  steam,  urged  by  wood  fuel,  &o. 
J.   W.  Beid — On  the  Physical  causes  which  have  produced  the 

unequal  distribution  of  land  and  water  between  the  Hemispheres. 
C  JeeJcs — On  the  Crag  Formation. 
J.  K  Lee — Notice  of  remarkable  Glacial  Stri®,  lately  exposed  at 

Portmadoo. 
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DB  Salvadob,  par  M.M.  A.  Dollfus  et  E.  db  Montsebbat. 
Paris,  1868. 

MM.  Dollfus  and  Montserrat  were  attached  as  Geologists  to  the 
•  Scientific  Mission  which  accompanied  the  Mexican  Expedi- 
tion from  France  in  1864.  The  volume  before  us,  printed  at  the 
Imperial  Press  in  a  magnificent  quarto,  contains  their  Report  on 
the  Geology,  not  of  Mexico,  but  of  the  Central  American  Provinces 
of  Guatemala  and  San  Salvador,  to  which  they  directed  their 
researches,  finding  the  political  state  of  Mexico  at  the  time 
nnfavourable  to  their  object.  The  volume  is  illustrated  with  maps, 
sections,  and  engraved  views.  A  large  portion  of  it  contains  the 
narrative  of  several  journeys  through  this  part  of  Central  America, 
undertaken  by  the  authors,  with  chapters  on  the  physical  geography, 
climatology,  and  meteorology  of  the  country.  We  shall,  however, 
pass  at  once  to  those  which  describe  its  geological  features,  es- 
pecially the  volcanic  formations  and  phenomena  of  which  this 
portion  of  America  presents  some  of  the  most  interesting  examples 
to  be  met  with  on  the  globe.  This  part  of  the  work  comprises  not 
only  the  personal  observations  of  the  authors,  but  also  extracts  from 
the  accounts  of  earlier  observers. 

The  axis  of  this  section  of  the  American  continent  appears  to 
consist  of  granite  shouldering  off  a  series  of  metamorphic  and 
sedimentary  rocks,  Mica  and  Talcose  schists,  with  patches  of 
Jura  limestone,  chiefly  occurring  on  the  eastern  slopes,  i.e.,  to- 
wards the  Atlantic,  which  are  much  broader  and  less  steep  than 
those  towards  the  Pacific.  The  watershed  line  dividing  the  two 
is  formed,  for  the  most  part,  of  a  rock,  to  which  these  Geologists 
give  the  name  of  trachytic  porphyry,  which  appears  to  have  been 
developed  on  a  most  extensive  scale  throughout  a  zone  stretching 
in  the  direction  N.W.,  S.E. ;  that  is,  coincident  with  the  general 
trend  of  the  continent     No  Tertiary,  or  other  marine  strata  of  latex 
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date  than  the  Jurassic,  are  met  with,  so  that  this  part  of  the  oontineiit 
appears  to  have  emerged  from  the  ocean  at  an  early  Geol<^cal 
period — all  its  later  formations  being  apparently  the  product  of 
subaerial  volcanic  eruptions.  That  the  great  mass  of  trachyiic 
porphyry  which  is  described  as  composing  the  substratum  of  the 
entire  country  south  of  the  dividing  range,  and  the  basis  on  which 
its  vast  volcanic  mountains  are  piled  up,  is  itself  of  volcanic  origin,  an 
outflow,  or  successive  outflows,  from  some  great  eruptive  fissure, 
admits  of  little  doubt.  But  our  authors  seem  to  entertain  mudi 
uncertainty  as  to  the  mode  and  period  of  its  formation.  Coming  to  the 
country  direct  from  the  School  of  Mines  of  Paris,  they  are  naturally 
imbued  with  the  doctrine  of  "  Soulevement "  so  persistently  taught 
there  in  relation  to  volcanic  rocks  in  general,  and  consequently  see 
in  this  great  development  of  trachytic  porphyry,  a  vast  "  Souleve- 
ment," or  series  of  Soulevements,  disconnected  from  the  volcanic 
eruptions,  which,  however,  they  cannot  but  acknowledge,  have 
thrown  up  enormous  cones  of  cinders,  pumice,  and  ash,  in  the  very 
midst  of  those  trachytic  masses  (p.  257).  This  rock  is  described 
as  of  various  tints  of  bi-own,  grey,  and  violet,  composed  of  a  paste 
sometimes  compact,  but  generally  rough-grained  and  porous,  oc- 
casionally scorified,  containing  numerous  small  crystals  of  glassy 
felspar,  and  a  few  plates  of  mica  and  needle-like  crystals  of  horn- 
blende, a  description  tallying  with  the  ordinary  varieties  of  trachyte, 
as  seen  in  the  Mont  Dore  and  Cantal.  This  rock  is  accompanied  by 
equally  vast  accumulations  of  its  appropriate  pumiceous  conglo- 
merates. Basalt  also  appears  at  several  points  on  a  large  s<^e, 
together  with  its  special  augitic  conglomerates,  l)eds  of  scoria?, 
lapilli,  etc.,  and  these  are  often  inierstratified  with  the  pumice-tuffs 
belonging  to  the  feldepathic  series. 

Tlio  most  prominent  and  most  interesting  feature  of  the  geology 
of  tliis  country  consists  undoubtedly  in  the  train  of  prodigious 
volcanic  cones  wliich  stud  the  wcstem  slopes  and  shore,  many 
extinct — not  a  few  recently,  or  still,  in  active  erui)tion.  Tlie  view 
of  a  portion  of  this  range,  as  seen  from  the  sea  due  south  of 
Guatemala,  given  in  the  illustrations  to  this  volume,  is  very 
striking  ;  though  allowance  must,  we  presume,  be  mailo  for  some 
slight  exaggeration  in  this  as  well  as  some  other  views  of  the  angle 
of  slope  of  the  outlines  of  these  lofty  and  very  regular  sugar-loaf- 
shaped  cones.  Some  of  these  our  authors  ascended,  generally 
finding  a  crater,  often  of  large  dimensions,  at  the  summit ;  some 
being  perfectly  at  rest,  otliers — especially  those  whose  recent 
eruptions  are  recorded — discharging  volumes  of  acid  and  sul- 
phurous vapour  from  crevices  (fumaroles).  We  have  not  space  to 
dwell  long  on  these  interesting  formations,  but  will  shortly  re- 
capitulate the  chief  examples  described  by  our  authors.  Beginning 
at  the  B.\y  of  Fonseca,  in  lat.  13°,  we  have  first  the  shattered  cone 
of  Coseguina,  wliich,  during  the  tremendous  eruption  of  1835,  lost 
probably  a  full  half  of  its  height,  the  upper  portion  being  blown 
into  the  air  by  a  series  of  terrific  explosions  which  lasted  from  the 
20th  January  to  the  end  of  the  following  month,  and  were  heard  at 
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difltanoes  of  1500  and  2000  miles.  Showers  of  ashes  were  dis- 
tributed over  the  surface  of  the  continent  and  both  adjoining  oceans, 
through  a  spaoe  of  the  same  prodigious  diameter,  reaching  as  far  as 
Jamaica  to  the  north,  and  Bogota  to  the  south.  The  enormous 
crater  produced  by  this  evisceration  of  the  mountain  measures  at 
least  six  miles  in  diameter,  being  one  of  the  largest  known— cer- 
tainly among  those  the  date  of  whose  formation  is  recorded  and 
unquestionable.  The  external  slopes  which  reach  to  the  sea,  from 
ivhich  the  mountain  rises  as  an  almost  insular  promontory,  are 
oothposed  of  the  larger  blocks  of  lava  and  scori»  thrown  up  by  the 
eruption.  Within  the  Bay  of  Fonseca,  the  Isle  of  Tigre  presents 
a  very  regular  cone,  breached  on  one  side,  and  composed  of  basaltio 
lava  and  scorise.  On  the  opposite  horn  of  the  bay  to  that  of  Co- 
seguina  stands  the  volcanic  cone  of  Conchagua,  likewise  basaltic,  but 
shewing  no  crater  at  the  time  of  our  authors'  visit.  It  has  very 
recently  broken  out  in  eruption  (February,  1868).  A  few  leagues  to 
the  west  the  volcanic  cone  of  San  Miguel,  7000  feet  in  height,  was 
in  eruption  in  1849,  and  discharged  a  stream  of  basaltic  lava  from 
an  opening  very  near  the  summit  Its  previous  eruptions  had  been 
frequent,  and  many  other  lava  streams  have  descended  from  it.  It 
has  a  deep  circular  crater,  about  three  miles  in  circumference,  with 
perpendicular  walls  of  solid  rock,  chiefly  basaltic,  as  are  the  scorias 
scattered  about,  but  containing  many  small  felspar  crystals. 

Westward  of  San  Miguel  are  several  smaller  volcanic  cones,  and 
many  very  active  mud  volcanos  discharging  hot  vapours,  called  by 
the  significant  name  of  the  "  Infemillos."  Next  comes  the  ap- 
parently extinct  volcano  of  St.  Salvador,  having  a  lake  within  its 
crater  of  a  mile  and  a-half  in  diameter.  It  is  surrounded  by  immense 
accumulations  of  pumice-conglomerate.  Further  to  the  west  rises 
the  volcanic  cone  of  Izalco,  remarkable  from  having  been  thrown  up 
on  a  spot  which  was  before  a  level  plain,  by  eruptions  of  lava  and 
scorisB,  which,  beginning  in  the  year  1770,  have  lasted  almost 
without  intermission  down  to  the  present  time.  The  height  of  the 
cone  which,  of  course,  is  continually  increasing,  was,  at  the  time  of 
our  author's  visit  in  1864,  above  10,000  feet.  Its  lavas  are  basaltic, 
i.e.,  pyroxenic,  of  deep  black  colour,  and  highly  vitreous,  with 
numerous  crystals  of  glassy  felspar  and  grains  of  olivine.  Our 
authors  ascended  it,  and  found  at  the  summit  a  vast  elliptic  crater, 
or  rather  three  craters  together,  on  a  line  corresponding  with  the 
general  volcanic  axis  of  the  district.  The  central  crater  gave  out 
much  vapour  from  several  fissures,  especially  from  one  deep  and 
large  hole,  within  which  almost  continuous  detonations  were  heard. 
The  vapours  were  chiefly  steam,  with  a  mixture  of  chlorydrio  and 
sulphuric  acids. 

Proceeding  further  westwards,  after  passing  several  smaller 
volcanic  cones,  mostly  extinct,  and  other  numerous  mud-volcanos, 
we  come  to  the  very  remarkable  group  of  Pacaya  and  the  volcanos 
of  Fuego  and  Aqua  (fire  and  water),  near  the  lake  of  Amatitlan. 
The  first  of  these  consists  of  several  mountainous  masses  of  trachyte, 
embracing  a  number  of  scorise-cones  and  craters.    The  h.v^<b'«^^l 
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them  reaches  nearly  8,500  feet  above  the  sea.  In  the  centre  there 
is  a  vast  semicircular  area,  evidently  the  remaining  portion  of  a 
colossal  crater,  while  two  considerable  cones,  each  having  a  rega- 
larly  circular  crater  at  their  summits,  stand  like  sentinels  on  either 
horn  of  the  crescent.  One  of  these  contains  a  circular  lake.  From 
the  foot  of  the  other  cone  an  immense  lava-stream  spreads  over  a 
wide  area  of  the  high  plain  around.  It  was  produced  by  an 
eruption  in  1755. 

From  the  summit  of  Pacaya  a  favourable  view  is  obtained  of  the 
volcano  d'Agua,  a  perfectly  regular  cone,  more  than  11,000  £Mt 
high,  from  which  descended,  in  1541,  a  torrent  of  water — ^the  con- 
tents, no  doubt,  of  a  crater-lake  on  the  summit,  which  destroyed  the 
old  town  of  Guatemala,  and  occasioned  the  removal  of  its  in- 
habitants to  a  new  site.  Next  to  this,  and  nearly  equal  in  elevation, 
is  the  cone  called  '  di  Fuego,'  from  the  heated  vapours  stiU  evolved 
from  its  summit.     This  cone,  perfectly  regular  on  three  sides* 

E resents  on  the  fourth  what  appears  to  be  a  portion  of  a  vast 
reached  crater.  Another  crater,  quite  circular,  and  1,500  feet  in 
depth,  exists  on  the  summit,  which  is  nearly  12,000  feet  in 
height  The  lavas  produced  by  both  these  last  volcanos  seem  to  be 
trachytic,  though  our  authors  are  unwilling  to  admit  that  any  of  the 
trachytio  porphyries  which  compose  the  rocks  around  tiiese  oratezB 
are  true  lavas. 

A  short  distance  westwards,  a  group  of  three  volcanic  cones 
united  at  their  base  rise  from  the  southern  shore  of  the  lake  of 
Amatitlan  (4,560  feet).  The  largest  was  eruptive  in  1828, 1833,  and 
again  in  1852,  throwing  out  vast  quantities  of  ash,  with  fearful 
detonations.  A  great  rent  in  the  southern  slope  of  the  cone  dis- 
closes its  composition  of  trachytio  conglomerate  and  massive 
trachyte.  The  authors  seem  even  here  also  to  doubt  that  this 
rock  is  the  product  of  the  volcano  itself,  though  their  description 
and  drawings  make  it  difficult  to  suppose  it  to  have  had  any  other 
origin. 

Still  further  westwards,  in  lat.  14°  50',  we  come  to  the  volcanic 
group  of  Quczaltenango,  consisting  of  two  principal  cones,  the 
Cerro  Quemado,  and  Santa  Maria,  the  latter  dormant  (10,500  feet 
high),  the  former  in  eruption  in  1785,  and  still  smoking.  Its 
summit  is  lower  by  near  2,000  feet  than  its  sister  cone,  owiog 
apparently  to  its  having  been  truncated  by  the  last  eruption,  which 
has  left  a  wide  crater,  rather  polygonal  than  circular,  partly  sur- 
rounded by  abrupt  cliflfs  and  peaked  eminences  composed  of  trachyte, 
one  side  having  broken  down  to  give  issue  to  a  vast  torrent  of  lava, 
which  adheres  to  the  outside  of  the  cone  as  a  buttross-like  mass  of 
great  size  and  height  above  the  neighbouring  plain.  The  surface  of 
this  lava  mass  is  covered  with  blocks  and  scorified  peaks.  And  our 
authors  appear  to  feel  great  difficulty  in  recognizing  it  as  having 
flowed  as  lava  out  of  the  crater,  not  being  aware,  perhaps,  that  it  is 
a  not  unusual  characteristic  of  some  lavas,  especially  those  of  highly 
crystalline  matter,  to  possess  at  their  escape  from  the  vent  a  very 
low  degree  of  fluidity,  and  also  to  split  and  break  up  superficially 
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into  massive  blocks,  thiongh  the  rapid  oonsolidatioii  of  their  snr- 
UioeSj  on  the  escape  of  the  vapours  which  they  contain  in  abun- 
dance. (See  Volcanos,  p.  135.  Longmans,  1862).  The  crater  of 
this  volcano  still  gives  issue  to  many  fhmaroles  of  acid  vapour, 
which  coat  its  crevices  with  crusts  of  sulphur  and  various 
Bolphates. 

Several  other  volcanic  cones  are  visible  from  this  point,  con- 
tinuing the  train  of  vents  into  the  territory  of  Mexico,  but  were 
not  examined  by  our  authors.  On  quitting  them  we  cannot  forbear 
finom  expressing  regret  that  they  had  not  entered  on  the  examination 
of  so  interesting  a  volcanic  district,  free  from  any  preconceived 
ideas  as  to  the  non-volcanic  character  of  the  great  masses  of 
trachytic  porphyry  and  their  conglomerates,  which  compose  its 
chief  substance ;  and  which  we  must  believe  to  have  been  closely 
connected  in  origin  with  the  volcanic  cones  and  craters  that  every- 
where penetrate  its  mass  and  stud  its  surface.  We  should  then, 
perhaps,  have  obtained  from  them  a  more  definite  and  clear  idea  of 
the  geology  of  this  interesting  country. 

O.   P.   SOEOPK. 

n. — The  Qold-fields  and  Mineral  Distbigts  of  Victobia,  with 
Notes  on  the  modes  of  Occurrence  of  Gold  and  other  Metab 
and  Minerals.  By  R.  Bbough  Smyth,  F.G.S.,  Secretary  for 
Mines  for  the  Colony  of  Victoria,  etc.,  etc.,  etc.  Melbourne, 
1869.  4to,  pp.  644.  Illustrated  with  One  hundred  Sketches, 
Flans,  Maps,  and  Sections.  London :  Trilbner  and  Co., 
Paternoster  Eow. 

ONE  of  the  greatest  glories  of  England  is  her  Colonial  possessions, 
and  of  these  Australia  is  undoubtedly  the  finest.  Less  than  a 
century  ago  this  vast  continent  was  virtually  a  terra  incognita,  its 
colonization  having  only  commenced  in  1789,  whilst  the  organiza- 
tion of  its  separate  governments  was  only  accomplished  in  1842. 

Mr.  Smyth  thinks  that  at  the  present  time,  even,  the  resources  of 
this  great  country  are  less  known  than  are  those  of  Tasmania, 
Norfolk  Island,  or  Japan. 

As  far  as  concerns  the  mineral  riches  of  the  Colony  of  Victoria, 
the  grand  work  before  us  furnishes  all  the  information  that  can  be 
desired,  and,  although  the  author  modestly  speaks  of  himself  as  only 
a  compiler,  we  are  bound  to  say  that  Mr.  Smyth  has,  by  the  pub- 
lication of  his  book,  conferred  a  service  on  the  Colonial  Government 
and  the  public,  which  entitle  him  to  the  best  thanks  of  us  all. 

Mr.  Brough  Smyth  writes,  (p.  5) : — "During  a  period  of  nearly  fifty 
years — from  the  first  discovery  of  the  waters  of  Port  Phillip  Bay, 
in  February,  1802,  until  the  finding  of  gold  at  Clunes  in  March, 
1850 — it  was  believed  that  the  southern  part  of  the  Island-continent 
of  Australia  was  so  much  almost  useless  land,  lying  in  the  way  of 
the  navigator,  and  probably  profitable  only  to  such  hardy  pioneers 
as  might  take  sheep,  and  catde,  and  horses  to  it  from  Tasmania  and 
New  South  Wales." 

Every  district  was  valued  solely  in  proportion  to  the  ilvuxJ^t  <^1 
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sheep,  or  cattle,  which  each  acre  would  cany,  and  although  reefs  ol 
quartz  might  be  seen,  in  numberless  directions,  standing  twenty 
feet  above  the  surrounding  surface,  every  foot  of  which  contained 
gold  visible  to  the  naked  eye,  they  seem  to  have  awakened  neither 
curiosity  nor  inquiry ;  whilst  the  careless  shepherd  drew  water 
daily  from  the  creek  beneath  whose  bed  lay  grains  and  nuggets  of 
gold,  far  exceeding  in  value  the  wildest  dreams  of  "  El  Dorada" 
All  this  is  now  totally  changed.  The  rapid  strides  which  have 
been  made  by  this  Colony  since  the  opening  of  the  gold-fields  in 
1851,  owing  to  the  vast  amount  of  labour  expended  in  public 
works  of  all  kinds,  and  the  extensive  tracts  of  country  opened  up 
and  explored,  would  seem  perfectly  incredible,  did  we  not  find  in  the 
work  before  us  such  indubitable  evidence  of  the  increase  in  popu- 
lation, wealth,  and  material  resources  of  this  wonderful  region. 

Let  us  take  only  a  few  of  the  facts  which  Mr.  Brough  Smyth  has 
collected  for  our  information. 

In  1851,  the  population  of  Victoria  was  77,345  persons ;  with 
57,472  acres  of  land  under  cultivation;  imports,  £1,056,437; 
exports,  £1,422,909. 

In  1867,  the  population  was  659,887  persons,  with  631,207  acres 
under  cultivation ;  imports,  £11,684,080 ;  exports,  £12,724,427. 

The  value  of  the  mineral  produce  of  Victoria,  from  1851  to 
31st  December,  1868,  exhibits  equally  astonishing  totals. 

{?oW  exported^  1851  to  Dec.  1868,  36,835, 69 1 1  ozs.  at  4/.  per  oz £147,842,767 

Silver-ore  raised,  11,348  tons;  produce,  18,353  ozs.  8  dwts.  at  5«.  6</. 

per  oz 5,047 

Tiw-or*?  exported,  2,871  tons  ...^ £208,7*25 

Tin  exported,  II  tons  8  cwt 1,239 

209,964 

Copper-ores  raised,  855  tons ;  smelted,  regulus,  and  rough  copper    5,800 

Antimony^  ore  raised,  3,662  tons    37,160 

CoaU  1,9'33  tons  at  30«.  per  ton   2,899 

Lignite,  23.)  tons  at  17*.  M.     205 

Kaolin,  1,757  tons  at  4/.  per  ton 7,028 

Flagging -stones^  57,500  square  yards £19,425 

„  1,200  tons 2,100 

21,525 

Slates 648 

Magnesifey  G\  tons  at  21.  per  ton 12 

Biamoudsy  81  carats 81 

Sapphires  150 

£147,633,286 

One  more  item  we  will  give — namely,  the  total  revenue  derived 
directly  from  the  gold-fields  by  Government  in  the  sh.ipe  of  fees  for 
gold-licenses,  miners'  ri^lits,  rents,  etc.,  which  from  1851  to  1868  in- 
clusive, amounted  to  £5,211,465  19s.  Id. — a  very  creditable  sum 
in  eighteen  years  for  an  infant  colony  to  yield  from  a  single  source 
of  revenue. 

The  Colony  of  Victoria  has  a  total  area  of  86,881  square  miles, 
one-third  of  which  (says  Mr.  Brough  Smyth)  may  safely  be  as- 

^  The  quantity  of  gold  used  and  manufactured  in  the  Colony  cannot  be  estimated. 


.  B.  Smyth— GoUfields  of  Ttctaria.        461 

smned  to  be  occupied  by  gold-bearing  rocks.  Granite  and  other 
Plutonic  rocks  occupy  2,200  square  miles;  Basaltic  and  Volcanic 
lOydOO ;  Silurian  and  Devonian  rocks,  27,800 ;  Carboniferous  series, 
3,200 ;  Tertiary  rocks,  28,600 ;  Limestones  of  all  ages,  330 ;  unex- 
plored region,  chiefly  consisting  of  Granites  and  Lower  Silurian 
rooks,  14,401  square  miles. 

Let  us  now  for  an  instant  scan  the  physical  features  of  the  country. 
The  Colony  of  Yictoria  occupies  the  south-eastern  sea-board  of  the 
great  Australian  Continent,  having  New  South  Wales  to  the  north, 
from  which  it  is  divided  along  nearly  its  entire  frontier  by  the 
Murray  Biver,  and  South  Australia  to  the  west 

The  great  Cordillera,  extending  southwards  from  Cape  York,  cul- 
minates at  Forest  Hill  in  a  peak  5000  feet  high,  and  runs  thence  in 
a  south- west  and  west  direction  through  Victoria,  turning  southwards 
at  St  Clair  to  Wilson's  Promontory.  This  great  chain  of  moun- 
tains, which  give  off  numberless  minor  chains,  spurs,  and  lateral 
ranges,  has  at  least  thirty  principal  mountains,  many  of  which  are 
from  5000  to  6000  feet  in  height,  snow-clad  at  their  peaks  nearly 
all  the  year.  The  principal  ranges  conform  rudely  to  Uie  coast-line, 
dividing  the  water-shed  between  a  series  of  minor  rivers  which  flow 
south  and  south-east  to  the  coast,  and  a  larger  series  running  north 
and  north-west,  which  mostly  unite  with  the  great  Murray  River. 

Altogether  iliere  are  sixty  rivers  in  the  Colony;  of  these,  the 
Snowy  River  has  a  drainage  area  of  5000  square  miles,  the  Yarra 
about  1,500.  A  tract  of  1,144  square  miles  drains  into  Lake  Ko- 
rangamite,  which  is  twenty  miles  in  length  north  to  south,  and  in 
some  parts  seven  miles  in  breadth. 

Everywhere,  beneath  flows  of  basaltic  lava,  ash-beds,  and  other 
volcanic  deposits,  the  miners,  in  sinking,  come  upon  ancient  river- 
oourses  and  old  land-surfaces,  the  drainage  lines  often  running  in 
the  same  direction  as  the  present,  and  hollowed  out  in  the  upturned 
denuded  beds  of  Silurian  or  Devonian  strata. 

If  arguments  were  needed  to  enforce  the  vast  periods  of  time 
occupied  by  subaerial  denudation  in  forming  and  transforming,  and 
carving  over  and  over  again  the  surface-contour  of  continents,  here, 
in  this  region,  so  ably  described  and  depicted  in  Mr.  Brough  Smyth's 
work,  we  shall  find  abundance  of  illustrations.  But  here,  as  we 
have  always  insisted,  not  one  set  of  causes  have  operated  to  effect 
these  changes,  but  many.  Volcanic  and  plutonic  action  have  been 
busy,  the  sea  has  been  here  again  and  again,  and  torrents,  whose 
beds  are  dry,  save  in  the  rainy  season,  have  here  demonstrated  what 
can  be  done  by  rain. 

We  cannot  resist  giving  two  or  three  extracts  from  Mr.  Smyth's 
work,  which  has  so  interested  us  in  its  perusal : — 

**  That  part  of  the  Yictorian  territory  which  lies  to  the  south  of 
the  Great  Spur  has  a  better  climate  than  that  of  the  northern  area, 
and  its  soils  are  as  rich  as  could  be  desired.  The  area  of  its  water 
surfaces,  as  compared  with  other  parts  of  the  colony,  is  considerable, 
and  the  numerous  bays,  lakes,  and  streams  increase  the  humidity  of 
the  atmosphere  to  an  appreciable  extent     Both,  in  \.Vv^  \:^^  \s)si^  ^ 
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the  sonroes  of  the  Eiver  Yarra,  and  on  the  plains  of  the  Lake  Dis- 
trict,  the  character  of  the  vegetation  is  altogether  different  when  we 
approach  the  well  watered  parts.  Where  the  soils  are  deep  and 
ridi,  and  the  rainfall  is  generally  heavy  and  the  climate  moists  we 
find  trees  as  large  as  any  in  the  world.  In  the  deep  recesses  of  the 
mountains,  near  the  sources  of  the  Yarra,  the  mountain  ash  {Fofu 
Ounninghami)  attains  a  height  of  300  feet,  and  the  Eucalyptus  Asmf^ 
daXina  quite  400  feet ;  and  all  around  is  covered  with  a  dense  under- 
growth of  Tree-ferns  and  shrubs,  which  overshadow  streams  thai 
never,  even  in  the  driest  season,  cease  to  flow. 

''  Leaving  the  hot  and  sultry  streets  and  suburbs  of  Melboume  in 
the  midst  of  summer,  when  the  air  is  like  a  blast  from  a  fnmaoe 
and  the  ground  is  baked  or  beaten  into  dust,  we  can  in  a  few  hoon 
reach  a  tract  which  is  always  green,  always  moist,  and  where  bab- 
bling streams,  fed  by  mountain  springs,  flow  with  noise  and  spaikles 
over  pebbly  beds  to  the  main  river, — where  the  rich  green  of  the 
fern  leaves  and  fronds  mixes  in  delicate  harmony  with  the  less  bril- 
liant tints  of  the  sassafras  and  the  musk,  and  where  steep  and  lofty 
mountains,  even  in  mid-day,  cease  not  to  cast  their  shadows  over 
the  clefts  whence  the  waters  take  their  rise  (p.  16). 

''The  country  to  the  east  is  mountainous,  with  here  and  there 
majestic  masses  of  granites  and  schists.  The  higher  peaks  and 
passes  are  covered  throughout  a  greater  part  of  the  year  with  snow, 
and  are  nearly  always  capped  with  clouds.  Turbulent  streams  mn 
through  narrow  gorges,  and  dense  foliage  extends  from  the  flats  to  a 
height  of  nearly  3,000  feet.  On  the  higher  parts,  where  vegetation 
is  nearly  absent,  or  poor  and  scanty,  we  find,  in  the  colder  seasons, 
but  bare  rocks,  snow,  and  ice-bound  streams,  and,  in  the  spring, 
much  that  reminds  the  Victorian  traveller  of  almost  forgotten  Alpine 
scenery.  Towards  the  west  and  north-west  the  country  is  low  and 
level,  the  streams  are  sluggish,  the  rainfall  is  uncertain,  and  bnt 
small  in  amount ;  the  summer  season  is  intensely  hot,  and  the 
evaporation  is  ordinarily  so  much  in  excess  of  the  natural  supply 
from  the  heavens,  that  lakes  and  waterholes  in  many  places  present 
an  appearance  s  uggestive  of  great  cyclical  changes  in  the  climate " 
(p.  15). 

The  Victoria*  the  Serra,  and  the  Grampian  ranges  are  oomposed 
of  vast  masses  of  thick-bedded  sandstones,  probably  of  Upper  Palaeo- 
zoic age.  **Bold,  abrupt  cliffs  of  a  somewhat  peculiar  character, 
due  to  the  horizontality  of  the  beds,  give  a  marked  character  to  the 
landscape,  and  the  rather  smooth  outlines  where  the  rocks  have 
worn  away  gradually  in  the  trend  of  the  streams,  present  pictures 
which  are  delightful  to  the  eye  of  the  artist.  The  peaks  of  Mount 
William,  on  the  edge  of  the  Palaeozoic  mass  and  abutting  on  granite, 
are  as  hi  gh  as  5,000  and  6,000  feet,  bnt  in  the  Dundas  range,  further 
westward,  the  hills  are  not  higher  than  1,524  feet"  (p.  11). 

Here  is  a  description  of  a  Salt  lake,  the  origin  of  which  seems 
due  to  volcanic  action  : — 

"  Gnotuk,  the  waters  of  which  are  about  130  feet  below  the  level 
of  JBuUeen-Merri,  is  bitt^il-j  ^t.    The  drainage  area  is  small,  aod 
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it  reoeiyes  but  little  rain  water,  and  is  only  slightly  fed  by  a  spring 
issuing  from  a  sloping  bank  which  divides  it  from  its  neighbour. 
Even  here  we  find  fish  and  a  few  brackish  water  shells. 

"  Dead  trees  stand  in  the  water  near  the  margin  of  the  lake,  and 
the  soft  mud  is  full  of  the  bones  of  animals  which  have  perished  on 
its  shore.  It  is  a  sad  and  solitary  spot  Steep  banks  surround  it, 
sombre  gum  trees  give  a  cold  colouring  to  its  margin,  but  slightly 
relieved  here  and  there  by  the  brighter  tints  of  the  lightwood; 
carrion  birds  wheel  over  its  still  waters,  and  the  whole  has  a  weird 
aspect,  but  is  yet  full  of  beauty — a  picture  which  the  conventional 
artist  would  disregard,  but  one  which  the  trained  student  would 
study  with  delight  and  profit.  Ooccolite  and  fragments  of  topazes 
are  strewn  along  the  floor  in  many  places. 

"  Mr.  H.  Cadogan  Campbell,  when  he  was  stationed  at  Warmam- 
bool,  had  an  opportunity  of  observing  the  strata  sunk  through  in  a 
well  on  the  south-eastern  slope  of  the  margin  of  the  lake.  They 
sank  first  through  about  three  feet  of  soil,  and  then  for  about  sixty 
feet  passed  through  layers  of  ash,  alternately  black  and  white,  and 
of  irregular  thickness,  though  none  above  an  inch  or  two.  At  the 
depth  of  sixty-three  feet  the  workmen  came  upon  the  original  snr- 
fiioe  of  the  ground,  which  was  covered  with  the  common  coarse  grots 
wow  found  growing.    It  was  not  scorched^  hut  merely  dry,  like  hxy} 

''Underneath  the  ancient  grass-clad  surface  the  workmen  sank 
sixty  feet  through  a  blue  and  yellow  clay.  It  was  in  sinking  this 
well  that  the  skull  and  some  other  bones  of  the  Dingo,  or  wild-dog, 
were  found,  being  the  first  decisive  proof  that  this  animal  is 
indigenous  "  (p.  20). 

Space  does  not  permit  us  to  prolong  our  notice  of  this  very 
interesting  work,  which  possesses  much  information  for  the  Miner- 
alogist as  well  as  for  the  Geologist.  To  the  practical  miner  in 
Australia,  the  book  will  prove  of  the  utmost  value,  and  it  cannot 
fail  to  be  read  with  interest  and  profit  by  all  who  either  intend  to 
make  mining  their  study,  or  are  already  pursuing  it  as  a  profession, 
in  whatever  part  of  the  world  they  may  be  located.  The  illustra- 
tions, maps,  and  sections  are  admirable,  and  reflect  the  highest 
credit,  as  also  does  the  topography,  upon  our  Colonial  artists, 
engravers,  and  printers. 


m. — ^Bbliqutjb  Aquitanic^  ;  being  Contributions  to  the  Archseology 
and  PalflBontology  of  P^rigord  and  the  adjoining  Provinces  of 
Southern  France.  By  Edouabd  Lartkt  and  Henbt  Chbisty. 
Edited  by  Professor  T.  Rupkrt  Jones,  F.G.S.  May,  1869. 
4to.     Part  IX.     London :  H.  Bailliere. 

"E  noticed  the  previous  part  of  this  work  in  our  June  number, 
and  are  glad  to  receive  another  instalment  towards  the  com- 
pletion of  this  important  publication. 

In  the  part  now  before  us.  Dr.  Paul  Broca  continues  and  concludes 
his  examination  of  the  skulls  and  bones  from  the  Cave  of  Cro-Magnon. 
1  [See  Quart  Journal  OeoL  Soc  London,  lft5';,^.*m:\ 
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Prof.  Broca  first  treats  of  the  limb-bones,  and  contTOverts  the  opinioii, 
expressed  by  Dr.  Pruner-Bey,  that  certain  peculiarities  in  the  con- 
formation of  the  tibial  bones  was  due  to  their  having  been  deformed 
by  "  rickets." 

Against  this  Dr.  Broca  cites  the  fact  that  the  limb-bones  of  the 
"  Old  Man"  found  in  this  Cave  which,  if  affected  by  rickets,  ought 
to  have  been  stunted  and  misgrown,  were  really  remarkably  well 
developed  and  indicated  a  man  not  less  than  six  feet  in  height. 

The  individuals  found  interred  in  this  Cavern  are  three  in  nnmber 
— an  old  man,  an  adult  man,  about  45  years  old,  and  a  woman,  35  to 
40  years  of  age.  The  skulls  are  highly  dolichocephalic  (long-headed), 
but  are  nevertheless  of  large  capacity  ;  the  face  is  broad,  the  ascend- 
ing ramus  of  the  lower  jaw  enormously  developed,  the  surfaces  for 
muscular  attachments  extensive  and  rough,  especially  for  the  masti- 
catory muscles  ;  giving  rise  to  the  idea  of  a  violent  and  bratal  race. 
To  this  may  be  added  the  athletic  conformation  of  the  bones,  and 
particularly  the  extraordinary  prominence  on  the  femur,  giving 
evidence  of  great  muscular  development. 

One  of  tlie  thigh  bones  of  the  old  man  presents  an  old  indentation, 
made  during  life,  which  has  forced  the  compact  outer  layer  of  the 
bone  into  the  spongy  interior,  without  breaking  the  whole  bone. 
Such  an  injury  may  have  been  inflicted  in  early  life  by  a  sling-stone^ 
or  other  smooth  projectile,  or  by  a  blow  of  a  horn  or  antler,  or  of  an 
elephant's  tusk. 

The  skull  of  the  woman  had  been  cleft  open,  or  rather  penetrated, 
above  the  left  orbit,  by  a  blow  from  some  sharp  implement,  probably, 
from  the  form  of  the  wound,  a  small  stone  axe.  This  injury,  which 
doubtless  produced  death,  was  nevertheless  not  immediately  fatal,  as 
an  examination  of  the  wound  shows  a  vascularity  of  the  bone  and  a 
deposit  of  finely  porous  bony  matter,  which  must  have  required  from 
fifteen  to  twenty  days  for  its  production.  As  there  is  no  splintering  of 
the  table  of  the  skull,  the  blow  must  have  been  given  with  great  force. 
If  the  old  man  was  merely  wounded  in  the  chase,  there  seems  to  be 
conclusive  evidence  that  the  woman's  wound  was  inflicted  in  a 
murderous  assault  made  upon  her,  either  by  one  of  her  own  family, 
or  in  an  attack  of  some  neighbouring  hostile  tribe. 

Those  early  Cave-men,  writes  Prof.  Paul  Broca,  appear  to  have 
combined,  with  great  intelligence — as  evidenced  by  the  works  of 
industry  and  art  they  have  left  behind — "  the  physical  force  and 
habits  of  war  and  the  chase,  which  alone  at  that  time  could  assure 
subsistence  and  security.  At  the  present  day,  with  our  i)owerful 
metals,  our  terrible  arms,  and  our  country  long  since  cleared — with 
all  the  resources  furnished  by  agriculture  and  commerce,  we  can  live 
peaceably  the  life  of  civilization ;  but  when  immense  forests,  which 
the  axe  of  stone  could  not  fell,  covered  the  greater  part  of  the  soil, 
and,  instead  of  aj^rieulture,  hunting  only  could  proA-ide  sustenance 
for  man,  when  the  immediate  wants  of  life  necessitated  a  constant 
war  against  wild  animals,  such  as  the  Mammoth,  and  when  at  last 
the  hunt  in  «^  territory,  the  sole  resource  of  a  tribe,  had  to  be  con- 
tinually defended  agaiiist  tho  encroachments  and  attacks  of  neigh- 
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bouring  tribes,  men  Trere  obliged,  under  pain  of  deitraotion,  to 
aooommodate  diemselves  to  circamstanoee,  and  live  the  violent  lifo 
of  Bavagee." 

'*The  Cave-dwellers  of  Cro-Magnon  were  then  savages,  like  all 
men  of  their  time ;  and  we  are  not  astonished  that  suoh  conditions  of 
existence  have  left  strong  traces  in  their  skeletons. 

''But  these  barbarians  were  intelligent  and  improvable;  and 
wfailst  continuing  to  struggle  with  Nature  and  to  war  against  their 
kind,  they  knew  how  to  make  leisure  enough  to  increase  their  know- 
ledge, to  develop  their,  industry,  and,  still  further,  to  rise  to  the 
oolture  of  the  arts.  These  aptitudes,  so  precious — rare  at  all  epochs, 
but  truly  extraordinary  at  the  time  they  were  manifested  among 
these  Cave-folk— could  not  have  dawned  but  by  favor  of  a  fine  cere- 
bral organisation,  of  which  we  have  found  the  morphological  ex- 
pression in  the  skulls  of  the  Cro-Magnon  race." — (p.  120-121.) 

In  the  following  chapter  M.  de  Quatrefages,  Prof,  of  Anthropology 
in  the  Museum  of  Natural  History,  Paris,  offers  some  farther  critical 
remarks  on  these  Cro-Magnon  remains. 

This  is  succeeded  by  8  pp.  of  Desciiption  of  the  tinted  Plates  of 
Flint  Implements,  four  of  which  accompany  the  present  part,  and 
two  Lithographed  sketches  on  the  Vezere,  taken  by  W.  Tipping, 
Eeq.,  M.P.,  F.S.A.,  in  May,  1867. 

The  first  sketch,  "  View  of  the  Chateau  des  Eyzies,"  is  very  in- 
teresting, both  pictorially  and  Archseologically.  "This  fine  old 
ruinous  Ch&teau,  parts  of  which  have  been  excavated  in  the  rock 
against  which  it  is  built,  stands  at  an  angle  to  the  south-west  of 
Les  Eyzies  village,  near  the  junction  of  the  Beune  with  the  Vezere." 

The  second  sketch,  "  View  of  Le  Koc  de  Tayac,"  is  that  of  a  much 
excavated  escarpment,  opposite  the  church  of  Tayac,  and  still  con- 
tains many  chambers  and  galleries  of  an  old  stronghold,  hollowed  out 
of  the  rock,  with  occasional  openings  and  vertical  passages  leading 
from  higher  to  lower  chambers. 

To  the  Archroologist,  the  Geologist,  and  the  Artist-Totnist,  in 
search  of  the  picturesque  and  romantic,  this  Valley  of  the  Vez^e 
will  be  found  full  of  interest,  and  well  deserving  of  a  visit. 


IV. — ^The  Sceneby  op  England  and  Wales  :  its  Chabactbb  and 
Obigin.  By  D.  Mackintosh,  F.G.S.,  etc.  8vo.  399  pages ;  yrith 
86  woodcuts.     London  :  Longmans  and  Co. 

TTTHEN  Man  first  thought  about  the  earth  as  bearing  on 
VV  its  face  the  signs  of  past  and  present  alterations,  in  the 
outlines  of  seas  and  lakes,  the  increase  and  decrease  of  shoals 
€Uid  islands,  and  the  course  and  deltas  of  rivers,  he  saw  in  water 
the  mighty  agent  of  the  change.  The.  tropical  rains,  too,  and  es- 
pecially the  rav..  but  violent  rain-storms  of  dry  countries,  such  as 
I^ersia,  with  their  torrents  and  destructive  floods,  shewed  its  awful 
power  still  more  vividly.  Had  this  been  all,  he  might  have  been 
satisfied  with  the  thought  tliat  the  rain  and  sea  were  ever  destroy- 
ing the  hard  primeval  land,  and  grudgingly  yielding  back  &  Yk.'^xt.^^ 
VOL.  vL — NO.  Lxrr.  ^v^ 
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sand-bank  and  Bwampj  delta  here  and  there,  until  all  should  be 
engorged  by  the  tyrant  ocean :  or  the  dreamy  thoughts  of  some 
would  fancy  the  aged  earth  fretting  away  and  disappearing  in  the 
great  sea's  womb,  whence  the  divine  fiat  had  called  it  forth  at  first 
But  other  thoughts  came  in — the  sandstones  and  loams  of  hill  and 
vale  had  too  strong  a  likeness  to  the  sand  and  mud  of  shore  and 
bank»  not  to  be  associated  with  them  in  some  observing  minds ;  and 
the  fossil  shells  of  the  high  grounds  demanded  water  as  the  oause  of 
their  deposit  there,  for  they  were  like  the  living  creatures  of  the 
sea.  And  here,  the  floods  of  rain  and  rivers,  and,  may  be,  the  storm- 
flood  and  earthquake  wave  of  the  coast,  were  too  strong  in  the 
memory  of  individuals  and  races  not  to  supply  what  seemed  to  be  a 
true  cause  for  the  heaping  up  of  sea-spoUs  on  the  hills,  mingled 
too,  as  they  sometimes  are,  with  bones  and  teeth  of  land  fttijtTMjft- 
This  imperfect  notion  of  the  part  played  by  water  on  the  earth — 
misdirected  too  from  a  strict  study  of  natural  phenomena  into 
legends  of  fear  and  wonder — misled  the  mind  into  the  false  and  easy 
path  of  error,  taking  it  for  granted  that  the  sea  came  and  went  over 
all  the  earth,  with  more  than  the  destructive  force  of  all  the  torrents 
and  all  the  floods  that  ever  could  be  thought  of.  Even  at  the  pro- 
sent  day  the  tyro  in  geology  falls  readily  into  the  same  line  of  thought, 
when  told  that  the  limestone  of  the  hill-top  consists  of  sea-sheUa, 
— "  Oh,  yes,  because  the  sea  was  here,"  he  says ;  not  thinking  at 
first  but  that  the  configuration  of  hill  and  dale  was  always  what  it 
is  at  present,  and  having  yet  to  learn  that  the  old  shell-bed,  now 
cut  up  as  outliers  on  separate  hills  and  plateaux,  was  once  con- 
tinuous, and  as  far  below  the  water-level  as  perhaps  it  is  now 
above  it.  "  The  sea  was  here  "  is  true  enough  in  one  sense ;  it 
was  in  the  district,  this  region ;  but  was  it  at  this  height,  over  this 
hi  11 -top  ?  No.  TMien  the  sea  was  here  there  was  the  usual  sea- 
bed of  ooze,  or  of  silt,  or  of  coral-reefs,  or  shell-beds,  or  of  sand  and 
shingle,  near  to  or  far  below  the  water-level,  as  the  case  may  have 
been ;  and  subsequently,  when  this  region  of  the  globe  was  in  its 
turn  upraised  (either  by  the  swelling  of  hot  rocks,  and  water 
changed  to  steam  in  the  fissures  of  the  earth  below,  or  by  the  crump- 
lings  due  to  the  pressure  of  local  contraction  and  subsidence),  it  rose 
out  of  the  sea, — but  in  what  shape  ?  If  it  rose  slowly  for  years  and 
centuries,  it  must  have  yielded  a  heavy  tribute  for  its  escape  into 
the  bright  air ;  for  the  active  servants  of  the  sea,  the  cruel  waves, 
ceaselessly  persecuted  its  heaving  back,  wearing  away  the  sides  of 
each  rocky  protuberance  with  grooves,  notches,  caves,  and  cliffis, 
often  faintly  marked,  and  merging  into  a  general  sloping  flank, 
but  sometimes  deeply  engraved,  as  a  permanent  record  of  the  ever- 
active  waves,  gnawing  at  one  level  during  a  long  rest  in  the  up- 
ward movement  of  the  land.  How  far  this  horizontal  eating  of  the 
waves,  or  planing  action  of  the  sea,  could  extend  over  a  land  at  rest, 
we  cannot  tell :  so  much  depends  on  conditions  favourable  for  the 
removal  of  the  shingle,  sand,  and  other  debris,  which,  remaining, 
would  check  the  sea's  advance.  Some  think  they  have  discern^ 
such  broad  flat  planing  over  elevated  continental  areas,  or  at  least 
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through  Tast  regions  marked  out  hy  even-topped  mountains  far  above 
the  sea,  and  by  plateaux  of  equal  height,  now  scattered  over  the  field 
of  vision,  and  ^sconnected  by  the  loss  oi  intermediate  ground,  onoe 
flat  and  high,  but  since  furrowed  and  removed  by  the  slow  and 
unaided  action  of  rain  or  glaciers.  Others  would  refer  the  uniformity 
of  the  mountain-heights  to  the  general  level  of  the  old  upraised 
ocean-floor,  and  assign  to  the  ready  wave-line  of  the  grudging  sea 
the  credit  of  removing  the  original  soft  material  of  the  surface,  as 
well  as  much  of  the  hard  rocky  matter,  along  the  many  lines  of 
shrinkage-crack,  of  fissures  due  to  contortion,  and  other  dislocations 
of  the  upheaved  strata,  until  the  sea  was  left  behind ;  and  then  the 
air,  the  rain,  frost,  snow,  and  glacier  were  left  to  do  their  work  in 
moulding  both  cliff  and  incline  of  the  new  land  into  highlands  and 
lowlands,  ragged  or  smooth,  steep  or  sloping,  bare  or  verdant^  ao- 
oording  to  the  nature  of  rock  and  climate. 

In  former  days,  many  a  book  was  written  about  the  effects  of  a 
BUj^sed  universal  deluge  in  modifying  the  contours  of  any  part  of 
the  globe ;  but  though  they  became  waste  paper,  the  idea  of  oceanib 
action  having  wholly  caused  the  outlines  of  mountain  and  valley 
lived  on,  until  the  thoughts  of  such  acute  observers  as  Hutton  gave 
life  to  the  modem  science  of  geology,  and  each  of  nature's  agents — 
the  chemical  action  of  the  air,  the  ripping  firost,  the  grinding 
glacier,  the  soaking  rain,  and  the  rushing  torrent,  as  well  as  the 
pounding  waves  and  shifting  tides,  had  each  their  daim  allowed 
them.  It  is,  then,  to  all  of  these,  in  their  manifold  diversity  of 
operation,  that  the  Denudation  or  stripping  bare  of  the  exposed 
surface  of  the  earth  is  due ;  but  to  what  degree  one  sot  or  other 
of  the  agencies  have  done  their  work,  in  any  given  region,  cannot  be 
determined  without  a  knowledge  of  its  geological  histoiy  and 
structure,  and  without  an  acquaintance  with  all  the  phenomena 
consequent  on  the  separate  or  combined  action  of  the  said  agencies 
on  different  rocks  under  different  circnmstances.  In  so  wide  a 
field  of  research,  there  are  many  observers,  and  not  a  few 
record  their  views  or  the  results  of  their  work.  Several 
members  of  the  GFeological  Survey  of  Great  Britain  and  Ireland, 
much  occupied  in  field  work,  have  been  strongly  smitten  by  the 
force  of  rain  and  moved  by  the  vehemency  of  ice-action ;  and  hence 
bold  theories  have  been  advanced  and  defended  by  them,  whereiik 
the  atmospheric  powers  are  so  mighty  that  great  Neptune  would 
appear  to  have  been  forgotten,  were  it  not  that  to  him  has  been 
apportioned  the  remote  and  almost  inconceivable  work  of  planing 
down  the  risen  continent,  for  ^olus,  with  his  wind  and  rain,  to 
jfret  into  the  many-featured  lands.  A  waiting  belief,  however,  that 
the  work  of  denudation  should  be  more  equally  divided,  seems  to 
have  survived  among  other  geologists,  who  write  in  the  Geological 
Magazine  and  communicate  with  the  Geological  Society.  And 
indeed,  foreign  geologists  seem  still  to  be  actuated  by  the  usual 
belief  that  the  retreat  of  the  sea  originated  the  main  furrows  and 
slopes  on  the  land,  and  that  rivers  have  long  been  filling  up  many 
of  the  larger  vallej's,  whilst  cliffs  are  being  made  along  the  slopes 
that  stay  at  the  wave-line. 
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In  the  work  before  ns,  a  well-thonght  effort  has  been  made  to  traod 
the  nature  of  the  geological  causes,  especially  Denudation,  by  whidi 
the  physical  features  of  England  and  Wales  have  been  produced. 
The  author  appears  to  have  no  personal  acquaintance  widi  foreign 
lands ;  therefore  he  refers  to  others  for  facts  and  notions  regarduig 
the  Denudation  of  Norway,  Switzerland,  and  other  Alpine  ooantries ; 
but  in  England  and  Wales  he  seems  to  have  visited,  and  sometimei 
resided  in,  the  places  from  which  he  gathers  the  grounds  of  hiB 
information  and  the  illustrations  of  his  views.  Though  not  a  pro- 
fessional field-geologist,  but  by  occupation,  as  he  says,  a  "  lecturer  on 
S^logy*  6tc.,  to  provincial  scientific  institutions  and  schools,'*  Mr. 
Mackintosh  has  evidently  prepared  himself  for  geological  reaeaidi, 
and  is  well  read  in  Modem  British  Geology,  at  least ;  and  in  hit 
book  he  is  careful  to  refer  to  the  authors  treating  of  the  points 
and  questions  with  which  he  concerns  himself.  His  own  views 
of  the  nature  of  Denudation  incline  him  to  lay  much  stress  on 
marine  action  as  having  left  its  mark  on  the  surfisMse-featores 
of  all  countries  ;  and  he  says  that  the  main  object  of  his  book 
*'is  to  trace  and  describe  those  peculiar  forms  of  surface-con- 
figuration which  point  to  the  sea  as  having  been  concerned  in 
their  formation,  not,  however,  overlooking  the  effects  of  rivers,  rain, 
frost,  and  ice."  In  a  systematic  and  painstaking  manner  does 
the  author  treat  of  the  difiScult  subject  of  denudation,  in  all  its  mo- 
difications, as  seen  in  England  and  Wales,  and  described  by  Darwin 
and  otlier  good  observers  in  distant  lands ;  and  certainly  he  keeps 
in  view  "the  iniportance  of  taking  nothing  for  granted,  and  the 
necessity  for  collecting  facts,  and  attaching  little  importance  to 
theories ;"  and  thus,  giving  credit  to  atmospheric  action  to  a  very 
great  extent,  he  never  loses  sight  of  what  the  sea  could  do,  and 
indeed  in  many  cases  must  have  done,  while  the  land  was  rising  and 
sinking,  and  rising  again  through  storm-tossed  and  tidal  waves,  for 
at  least  1,400  feet,  as  shown  by  the  Post- tertiary  beds  on  Moel 
Tryfacn.  In  his  application  of  these  various  forces  to  the  long- 
continued  and  manifold  operations,  the  results  of  which  we  see  in 
terraces,  coombs,  cliffs,  escarpments,  tors,  pillars,  arches,  rock-basins, 
lakes,  rivers,  cataracts,  valleys,  plains,  hills,  mountain-peaks,  and 
other  features,  fashionings,  and  characters  of  our  country  and  of 
other  regions,  he  conscientiously  strives  to  emulato  (though  not 
agreeing  with  him  on  all  points)  the  eminent  Denudationalist, 
Professor  Ramsay,  of  whom  he  says  "  I  have  reason  to  believe  that, 
like  a  true  philosopher,  he  would  vary  his  explanation  to  suit 
diversity  of  internal  structure  and  surface -configuration  ;*'  and  in  no 
less  degree  does  he  aim  to  follow  the  veteran  Murchison  (to  whom 
he  aptly  dedicates  his  book)  in  being  guided  in  his  researches  "  by 
an  appeal  to  Nature,  irrespective  of  prevailing  theories." 

After  some  general  remarks  on  Denudation,  Mr.  Mackintosh 
describes,  in  some  detail,  the  denuding  action  of  the  sea  on  the 
coasts  of  England  and  Wales,  especially  of  tidal  currents  and  ses- 
waves.  The  inequalities  and  forms  of  rock -surfaces  under  sea- water 
are  then  described ;  the  forms  of  sea-beachos ;  the  cliff'-lines,  with 
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their  caves,  grooves,  arches,  needles,  stacks,  and  other  varietieB  of 
Gliff-architecture ;  and,  lastly,  the  forms  of  maritime  inlets,  are  suc- 
cinctly treated  of. 

Some  pages  are  next  occupied  with  remarks  on  the  Denudation 
that  must  have  occurred  during  the  ''  Olacial "  and  other  sub- 
mergences of  England  and  Wales,  inasmuch  as  the  gravels  and 
shingle  of  the  ''Grlacial"  and  ''Post-glacial"  periods  remain  as 
visible  debris  of  sea- worn  lands.  But  it  appears  impossible  as  yet 
to  determine  firom  these  so-called  ''  Drifts  *'  how  many  emergences 
and  submergences  there  were,  or  how  much  wrecking  of  the  land 
the  mass  of  detritus  really  indicates ;  some  of  the  oldest  of  these 
"  drifts"  may  have  been  slufted  again  and  again,  ''  serving  as  shore- 
accumulations  for  seas  in  the  depths  of  which  some  of  our  finer 
sedimentary  strata  may  have  been  deposited,"  just  as  the  pebbles  of 
earlier  shingles  were  left  to  rest  awhile  in  old  conglomerates,  to  be 
loosened  and  sent  again  by  wave  or  stream  to  another  and  perhaps 
another  place  of  heaping-up  or  of  out-spread  driftage. 

Holding  in  mind  the  main  object  of  the  book,  namely,  the  ex- 
planation of  land  scenery,  the  author  then  seeks  to  apply  the  fisicts 
of  marine  scenery,  already  studied,  to  the  explanation  of  inland 
features.  He  prefaces  this  part  with  some  well  founded  re- 
marks on  the  extent  to  which  different  rock-structures  give  rise  to 
difference  of  landscape;  relative  (not  absolute)  hardness  of  the 
several  strata,  and  their  variously  horizontal,  inclined,  or  vertical 
positions  being  the  causes  of  differences  in  surface-aspects,  combined 
with  lithological  conditions  favourable  or  otherwise  to  the  growth 
of  this  or  that  kind  of  tree  and  herbage.  Some  raised  sea-beaches 
and  inland  terraces,  chiefly  in  the  south  of  England,  are  noted,  and 
a  reference  made  to  their  being  evidences  of  sudden  displacement  of 
the  land  whilst  being  fed  upon  by  the  sea.  Inland  escarpments 
come  next,  and  occupy  six  interesting  chapters  well  worth  reading 
and  careful  consideration.  The  history  of  the  Wealden  Denudation 
is  concisely  handled,  but  would  be  more  perfect  if  allusion  had  been 
made  to  Mackie's  bold  suggestion  of  a  tidal  stage  in  the  long  process 
of  that  old  excavation,  when  the  North  Downs  still  reached  across, 
as  an  isthmus,  to  the  chalk  of  France,  and  the  checked  tide  swept 
in  and  out  along  the  curving  cliffs  ("  Geologist,"  1860,  p.  203).  But 
not  only  the  Cretaceous  escarpments,  but  those  in  the  Oolitic  counties, 
and  those  of  the  Lias,  the  New  Bed  Sandstone,  Coal-measures,  Mill- 
stone-grit, Mountain-limestone,  Old  Bed  Sandstone,  and  the  Silurian 
and  Cambrian  rocks,  are  brought  forward  with  much  care,  and  often 
shown  in  woodcuts.  Then  come  the  granite  tors  and  rock-basins, 
the  coombs  (cwms)  and  tarns,  and  the  questions  as  to  how  far  they 
are  generally  and  individually  due  to  the  rain  or  springs  or  glaciers, 
or  to  the  sea  and  coast-ice.  Conical  isolated  hills  are  briefly  noticed ; 
and  then  the  marine  origin  of  plains,  both  of  upland  plateaux  and 
of  many  low-lying  plains,  at  least  as  regards  their  original  general 
flatness,  is  insisted  on,  apparently  with  justice.  The  classification 
and  origin  of  valleys,  gorges,  gulleys,  and  passes,  are  dealt  with  in 
two  chapters,  full  of  interesting  discussion,  ba&^d  on  o\)^^tn^q\^% 
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made  in  the  Southern,  Western,  and  Midland  Counties,  in  the  Lake 
District,  and  in  Wales,  by  our  author,  with  the  eye  of  a  man'titff,  in 
contrast  with  the  deductions  of  the  airiaUstSf  such  as  Greenwood, 
Jukes,  Geikie,  Whitaker,  Topley,  and  Foster.  The  denuding  action  of 
freshwater  streams,  rain,  and  ice,  is  briefly  treated  of  in  chapter  zy.; 
and  for  this  island  at  least,  with  its  existing  climate,  the  author 
gives  little  credit  to  rivers  for  removing  much  matter  from  the 
higher  levels. 

The  remaining  portion  of  this  interesting  book  is  occupied  with  a 
series  of  excursions  (in  Wales,  Devon,  Midland  Counties,  Shropshire, 
and  the  Lake  District),  treated  in  a  popular  style,  sometimes  as 
popular  lectures,  with  a  freedom  in  sub-poetic  talk,  in  which  the 
many  interesting  points  of  inland  scenery  are  explained  with  refer- 
ence to  geological  structure  and  to  denudational  views  as  adopted  in 
this  work ;  and  for  those  who  either  must,  or  wish  to,  learn  some- 
thing about  hill  and  valley,  shore  and  stream,  besides  what  the 
whisperings  of  geology  in  general  literature  tell  them,  we  strongly 
recommend  this  well-attempted  manual  of  denudation,  together 
with  Greikie's  **  Scenery  of  Scotland  ;"  and  when  their  learning 
shall  have  reached  some  firm  standing,  let  them  go  among  the 
mountains  and  the  valleys,  and  give  at  least  as  enthusiastic  and  as 
welcome  aid  to  the  progress  of  geology  as  this  now  o£fered  by  Mr. 
Mackintosh. 


V. — Tkansactions  of  the  Woolhopk   Natubalists'    Field-club. 
18C7,pp.  190;  1868,pp.  278.  Hereford :  Time*  Office.  1868  &  18(59. 

ONE  of  the  healthiest  signs  of  the  steady  progress  of  the  study  of 
Natural  History  is  to  be  found  in  the  increasing  activity  of  our 
provincial  scientific  societies,  and  in  judging  of  the  good  work  done 
by  those  excellent  institutions,  the  Woolhope  Naturalists'  Field-club 
has  especial  claims  for  our  hearty  congratulation.  Established  in 
1851,  it  issues  annually  a  volume  of  Transactions,  and  the  two  hand- 
some volumes  under  notice  are  excellent  both  in  respect  of  matter 
and  illustrations.  The  reports  and  papers  read  at  its  meetings  are 
jiublishod  from  time  to  time  in  the  Hereford  Times,  which,  reset  in 
octavo,  form  the  Transactions  of  the  Club ;  and  in  this  manner  the 
Society,  with  a  small  annual  subscription  of  ten  shillings,  is  enabled 
to  issue  its  yearly  volume,  with  numerous  illustrations.  Noticeable 
among  tlie  papers  in  the  annual  report  for  1867,  is  one  on  Upper 
Silurian  Fossils,  by  the  Rev.  R.  Dixon,  illustrated  \vith  some  effective 
sketches  of  Actinoceras  haccatum,  and  other  Cephalopoda ;  the 
geology  of  the  Woolhope  district  is  also  considered  by  the  same 
author.  Mr.  Jebell  furnishes  a  careful  report  of  the  meteorology  of 
the  year,  and  Dr.  Bull  contributes  an  interesting  paper  on  the 
edible  funguses  of  Herefordshire,  provided  with  colomred  drawings 
of  those  luxuries  and  recipes  for  cooking  them.  Lactun'us  deltciosus 
Dr.  Bull  tells  us  *'  to  fry  in  slices,  properly  seasoned  with  butter  or 
bacon  and  gravy,  and  servo  up  hot  with  sippets  of  toast.  A  steak 
iij   addition   is  a   greal  m\^To^«vxi«\iV     The  Glanz-punkt  of  both 
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these  YolumeB  is  a  series  of  photographs  of  the  remarkahle  trees  of 
Herefordshire,  which  are  deserving  of  a  more  general  circulation. 

The  Yolume  for  1868  contains  two  fine  photc^raphs  of  Cephcdaspis 
asterolepia  and  sketches  of  the  unqiue  specimen  of  Stylonurus  Sy- 
mondsiiy  foond  at  Bowleston  Hill,  and  of  HomalonoHu  Johannis,  with 
descriptions  by  the  late  Mr.  Salter.  There  were  several  interesting 
contributions  on  the  geology  of  the  neighbourhood  sent  in  during 
the  year,  to  which,  however,  we  are  unable  to  do  more  than  direct 
attention.  Dr.  Bull,  who  continues  his  interesting  paper  on  the 
funguses,  explained  the  discovery  of  Silurian  fossils  at  Wicton,  and 
the  President,  Dr.  M'Cullough,  the  characteristics  of  the  Comstonee 
of  Herefordshire  and  Monmouthshire.  Mr.  G.  Phillips  Bevan, 
F.G.S.,  read  a  paper  on  the  South  Wales  Coal  Field,  and  the  B3y. 
W.  S.  Symonds,  the  President  of  the  Malvern  Naturalists'  Field- 
dub,  one  on  the  geology  of  the  district  A  few  palseontological 
notes  on  the  Silurian  strata  of  the  Woolhope  Valley  were  contributed 
by  the  Bev.  P.  B.  Brodie,  the  Vice-President  of  the  Warwickshire 
ifaturalists'  Field-dub.  Mr.  Salter  supplied  a  description  of  Ptery- 
gotus  taurinua,  discovered  by  himself  and  the  President  in  the  quarry 
at  Ewyas  Harold,  near  Pontrilas.  Papers  on  British  Snakes  and 
Boman  Beads,  Mason  Wasps,  and  Fairy  Bings,  and  a  host  of  other 
subjects,  with  reports,  meteorological  and  financial,  .make  up  the 
volume.  There  is  a  tendency  on  the  part  of  some  of  the  authors  to 
indulge  too  freely,  perhaps,  in  quotations  from  the  Poets, — a  practice 
in  the  exercise  of  which  too  great  caution  cannot  be  observed.  The 
contributions  are,  as  a  rule,  unusually  free  from  errors;  in  the 
address  of  the  retiring  President  for  the  year  1868,  however,  we  are 
astonished  to  find  the  names  of  Sir  John  Lubbock  and  Professor  de 
Morgan  amongst  those  *'  of  men  whom  we  never  again  shall  speak 
of  as  being  amongst  us." 


VI. — ^FiGUKES  OP  Charactkbistio  British  Fossils,  with  De- 
scriptive Bemarks.  By  W.  Hellier  Baily,  F.L.S.,  F.G.S., 
Acting  Palax)ntologist  to  H.  M.  Geological  Survey  of  Ireland. 
Part  n.  Plates  11-20.  Lower  and  Upper  Silurian.  8vo.  pp. 
43.     London  :  John  Yan  Voorst.     1869. 


WFj  noticed  the  first  part  of  this  useful  work  in  the  Geological 
Magazine,  1867,  Vol.  IV.,  p.  464.  Although  a  long  interval 
has  elapsed  between  the  appearance  of  these  parts,  Mr.  Baily  informs 
us  that  he  has  now  made  arrangements  for  its  more  rapid  com- 
pletion, which  we  rejoice  to  hear.  The  work  is  so  important  a  one 
that  we  are  anxious  to  see  more  of  it ;  indeed,  it  is  one  which  the 
PalsBontological  student  must  possess  for  himself,  therefore  we  think 
it  only  needs  to  be  made  known  in  order  to  be  sought  after  and 
subscribed  for.  The  descriptive  letter-press  in  each  part  is  both 
palseontological  and  geological.  Commencing  in  Part  I.  with  the 
Cambrian  rocks,  we  learn  their  lithological  characters  and  geo- 
graphical distribution,  and  figures  are  given  of  recent  Hydrozoa  for 
comparison  with   Oldhamta;  and  again  in  the  Silurian.  "^^  V^«n^ 
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figorefl  to  illuBtrate  the  struoture  and  parts  of  a  Trilobite*  to  lender 
the  plates  of  Silurian  forms  more  intelligible.  In  referring  to  tbe 
Oraptolites  we  have  quite  a  number  of  forms  of  YirqyUAria^  Serhiana, 
etc.,  given  as  recent  illustrations. 

In  the  descriptive  remarks  on  Corals  in  Part  U.  we  have  figures 
in  the  text  to  explain  the  several  parts  of  a  Coral  and  its  mode  (tf 
reproduction  by  budding  from  the  <»dice,  the  side,  the  bckse,  or  bj 
fission;  also  the  distinction  between  Palsdozoio  and  Neozoic  types 
of  corals  are  plainly  shown  by  diagrammatic  woodcuts. 

Again,  under  the  descriptive  remarks  on  the  Crinoids,  we  find 
the  same  useful  method  of  teaching  introduced,  so  that  one  after- 
wards readily  seizes  upon  the  leading  features  in  a  deaoription  of 
any  particular  species  or  genus. 

The  lithographic  plates  appear  brighter  and  sharper  in  Part  IL, 
which  we  take  to  be  a  sign  that  even  a  distinguished  palaeontologist 
and  draughtsman  like  Mr.  Baily  goes  on  improving,  like  good  old 
port ;  but  we  hope  to  have  occasion  to  enjoy  the  pleasure  of  record- 
ing the  issue  of  fresh  parts  of  Mr.  Baily*s  woik  more  often  than  we 
have  of  tasting  "  thirty-four." 


VII. — Geological  Dynamics. 

Bt  Sol  William  Thoxbon,  LL.D.,  F.B.S. 

[Beprinted  from  the  Transactions  of  the  Geolog;ical  Society  of  Glasgpow,  voL  iiL,  put  iL] 

Part    I. — Beply   to   Professor   Ruxley^s   Address  to    the    Oeolo^c^ 

Society  of  London,  of  February  19,  1869. 

IN  his  Anniversaiy  Address  to  the  Geological  Society  of  London, 
Professor  Huxley  directed  attention  to  two  sentences  in  a 
lecture  on  *'  Geological  Time,"  delivered  by  Sir  W.  Thomson.  They 
were  as  follows : — 

*^  A  great  reform  in  geolog:ical  speculation  seems  now  to  haye  become  necenary. . . 

.  .  .  It  is  quite  certain  that  a  great  mistake  has  been  made — that  British 
popular  geology,  at  the  present  time,  is  in  direct  opposition  to  the  principles  of  natural 
philosophy." 

In  the  first  place  he  endeavoured  to  show  that,  even  if  geological 
time  were  limited  to  100,000,000  years  (a  period  to  which  Sir  VV. 
Thomson's  calculations  tend  to  show  it  may  be  restricted),  no  great 
reform  in  geological  speculation  would  become  necessary,  and  that 
the  limitation  may  be  accepted  without  a  complete  revolution  in  our 
ideas.  Tlius :  estimating  the  total  thickness  of  stratified  rocks  con- 
taining traces  of  life  to  be  100,000  feet,  Professor  Huxley  shows 
that  the  whole  tliickness  might  have  been  deposited  in  100,000,000 
years,  at  the  rate  of  Yinru  ^^  ^  ^"°^*»  ^^  ^J  ts  ^^  ^^  inch,  per  annum. 
In  the  second  place,  he  examined  the  arguments  upon  which  Sir 
W.  Thomson's  CEdculations  were  based,  and  pointed  out  that  if  the 
data  upon  which  they  are  founded  are  loose  8md  uncertain,  as  he 
himself  admits,  no  amount  of  mathematical  accuracy  can  render  the 
deductions  drawn  from  his  calculations  of  any  serious  import  to  the 
geologist. 
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Professor  Huxley  asked  whether  it  had  ever  been  denied  that  the 
period  to  whioh  Sir  W.  Thomson  restricted  geological  time  may  be 
enough  for  the  purpose  of  geology,  and  remarked  that  on  him  rested 
the  onus  probandi  of  his  call  for  reformation.  Accordingly  Sir  W. 
Thomson  now  brings  forward  evidence  to  support  his  statement, 
consisting  of  several  passages  from  the  works  of  Darwin,  Jukes,  and 
Page,  wherein  the  necessity  of  unlimited  time  is  tau^t.  On  the 
other  hand,  he  quotes  Professor  Phillips'  careful  estimate  of 
96,000,000  years  for  the  antiquity  of  the  base  of  the  stratified  rocks, 
which  agrees  so  remarkably  with  his  own  conclusions,  and  also 
quotes  Mr.  A.  Qeikie,  who  lately  declared  his  opinion  that  all  the 
erosion  of  whioh  we  have  monumental  evidence  in  stratified  rocks, 
and  in  the  shapes  of  hills  and  valleys  over  the  world,  could  have 
taken  place  several  times  over  in  the  period  of  a  hundred  million 
years. 

Professor  Hanghton,  whilst  admitting  Sir  W.  Thomson's  re- 
striction of  time,  expresses  his  belief  *'  that  the  time  during  which 
organic  life  has  existed  on  the  earth  is  practically  infinite,  because  it 
can  be  shown  to  be  so  great  as  to  be  inconceivable  by  beings  of  our 
limited  intelligence,"  and,  bearing  this  in  mind,  we  do  not  see  any- 
thing objectionable  in  the  following  passage  from  Darwin,  which  is 
quoted  by  Sir  W.  Thomson : — ^he  who  **  does  not  admit  how  incom- 
prehensibly vast  have  been  the  past  periods  of  time  may  at  once  dose 
this  volume."  Sir  W.  Thomson  denies  that  he  took  Uniformitarian- 
ism  to  be  the  representative  of  geological  speculation  in  general,  he 
attacked  it,  but  he  did  not  attack  geological  speculation  in  general. 
The  Evolutionism  of  which  Prof.  Huxley  approves,  he  "always 
considered  to  be  the  substantial  and  irrefragable  part  of  geological 
speculation." 

Prof.  Huxley  doubted  whether  any  geologist  at  the  present  day 
would  be  found  to  medntain  absolute  Uniformitarianism,  to  deny 
that  the  rapidity  of  the  rotation  of  the  earth  may  be  diminishing, 
that  the  sun  may  be  waxing  dim,  or  that  the  earth  itself  may  be 
cooling,  and  expressed  the  opinion  that,  true  or  fictitious,  they  have 
made  no  practical  difference  to  the  earth,  during  the  period  of 
which  a  record  is  preserved  in  stratified  deposits. 

Sir  W.  Thomson  asks  on  what  calculation  this  opinion  is  founded, 
and  adds  that: — "Fourier's  theory  of  the  conduction  of  heat 
renders  it  almost  impossible  to  escape  the  conclusion  that,  if  the 
earth  has  been  solid  and  habitable  continuously  during  the  last 
50  million  years,  its  rate  of  increase  of  underground  temperature  per 
metre  downwards  must  have  been  very  sensibly  more  rapid  50 
million  years  ago  than  now.  The  more  recently  discovered  laws  of 
thermodynamics  render  it  certain  that  the  sun  must  have  been 
something  very  different  50  million  years  ago  from  what  he  is  now ; 
and  almost  certain  that  he  must  have  been  then  very  much  hotter. 

"  There  is,"  he  continues,  "  surely  good  ground  for  Sir  Boderick 
Murchison's  opinion  that  metamorphic  causes  have  been  more  active 
in  ancient  times  than  at  present,  because  of  more  rapid  augmenta- 
tion of  temperature  downwards  below  the  earth's  aurCsA^s  «sA  ^^» 
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cannot  be  reasonably  urged  that  a  hotter  8un  is  not  a  probable 
explanation  of  the  supposed  warmer  climate  of  the  palaeozoic 
ages."  Whilst  willingly  agreeing  with  Sir  W.  Thomson  that  meta- 
morphic  action  at  depths  beneath  the  surface  may  have  been 
accelerated  in  the  earlier,  or  pre-Cambrian  times,  still  we  cannot 
suppose  it  possible  that  such  rocks  now  remain  to  tell  of  such 
increased  telluric  action.  As  regards  the  assumed  warmer  climate 
in  palaeozoic  times,  we  see  no  pakdontological  grounds  for  such  an 
inference. 

It  was  suggested  indeed  by  a  pseudo-geological  writer,  some  time 
ago,  that  the  bony  armour  of  the  Devonian  and  Silurian  fishes  was 
given  to  protect  them  from  the  hot  water  of  those  early  seas ;  but 
as  the  writer  was  neither  a  chemist  nor  naturalist,  his  opinion  will 
not  assist  Sir  W.  Thomson. 

Sir  W.  Thomson  replies  at  some  length  to  Prof.  Huxley's  exami" 
nation  of  his  arguments.  The  Professor,  after  pointing  out  that 
tidal  retardation  can  be  checked  and  overthrown  by  temporary 
conditions,  asks  ''What  becomes  of  the  confident  assertion, 
based  upon  the  assumed  uniformity  of  tidal  retardation,  that 
10,000,000,000  years  ago  the  earth  must  have  been  rotating  more 
than  twice  as  fast  as  at  present,  and,  therefore,  that  we  geologists 
are  'in  direct  opposition  to  the  principles  of  natural  philosophy,* 
if  we  spread  geological  history  over  that  time."  Sir  W.  Thomson 
answers  "  that  tidal  retardation  cannot  be  permanently  overthrown 
by  temporary  conditions  ;  that  its  true  amount  may  bo  considerably 
greater  than  that  which  wo  have  estimated  from  the  theoiy  of  the 
moon's  motion  ;  and  that  from  million  of  years  to  million  of  years  it 
must  always  bo  a  positive  retardation." 

We  could  have  wished  for  a  more  explicit  reply  to  Prof.  Huxley's 
objections,  which  appear  to  us  to  remain  practically  unanswered. 

Professor  Huxley  asks  if  the  cooling  of  the  eartii  has  been 
uniform,  considering  an  affirmative  answer  to  be  necessary  to  the 
validity  of  the  calculations  on  which  Sir  W.  Thomson  lays  so  much 
stress  ?  To  this  Sir  W.  Tliomson  gives  a  negative  answer,  stating 
that  investigation  shows  the  greater  rate  of  conduction  of  heat 
outwards  in  past  times,  and  demonstrates  a  much  closer  limit  for 
the  whole  time  during  which  the  earth  has  been  solid,  and  con- 
tinuously cool  enough  at  its  surface  to  be  habitable  without  break  of 
continuity  of  life,  than  can  be  estimated  without  taking  into  accoimt 
the  de^nation  from  uniformity  which  he  (Sir  W.  Thomson)  asserts. 

His  calculations,  he  acknowledges,  depend  only  on  the  assump- 
tion, that  through  geologiciil  history  the  temperature  of  the  upi)er 
surface  of  land  and  water  has  been  suitable  for  such  life  as  now 
exists  on  the  earth. 

Although  the  limitation  of  time  proposed  by  Sir  W.  Thomson 
may  not  of  itself  cause  so  great  a  revolution  in  geological  specula- 
tion as  some  of  the  other  considerations  he  has  brought  into  notice, 
the  general  tendency  of  his  observations  is  to  support  the  teaching 
of  Kant,  upheld  by  Professor  Huxley — "  He  reasons  back  to  a  be- 
ginning of  the  present  &\&l^  oi  ^li^ ;  he  admits  the  possibility  of 
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an  end."  There  can  be  litde  doubt  that  the  school  which  Professor 
Hoxley  terms  **  EvoluUonista*'  will  eventually  absorb  both  the 
modem  "  TJnifoTmitarians"  and  the  older  "  Catastropbists." 

Part  n. — On  the  Origin  and  Total  Amount  of  Plutonic  Energy, 

The  store  of  energy  to  which  the  phenomena  of  volcanoes,  earth- 
quakes, and  subsidences  are  due,  is  properly  called  plutonic  energy. 

In  modem  physical  dynamics  the  performance  of  work  may  be 
described  as  the  drawing  of  energy  from  one  store  and  laying  it  out 
elsewhere.  Any  irreversible  transformation  of  energy  is  called  a 
diflsipation  of  energy. 

Plutonic  action  is  to  be  defined  as  any  transformation  of  energy 
going  on  within  the  earth,  but  it  also  involves  something  in  the  way 
of  dissipation  of  energy.  .  The  phenomena  of  volcanoes  and  earth- 
quakes probably  give  rise  to  much  less  dissipation  of  energy  than 
die  continual  silent  action  of  the  conduction  of  heat  outwards,  the 
amount  of  which  may  be  estimated  in  a  thoroughly  definite  manner. 
It  is  found  that  from  year  to  year  the  earth,  at  the  present  time,  is 
parting  with  heat  at  the  rate  of  92  horse-power^  per  square  kilometre.* 

The  store  of  energy  (transformations  of  whidi  constitute  plutonic 
action)  consists  almost  entirely  of  terrestrial  heat.  This,  indeed,  is 
the  only  description  of  energy  proved  to  exist,  in  any  considerable 
quantity,  within  the  earth ;  but  it  is  possible  that  there  may  be 
great  masses  of  uncombined  chemical  elements,  and  that  the  poten- 
tial energy  of  their  mutual  affinities  may  constitute  a  considerable 
portion  of  the  plutonic  energy  in  store,  whether  for  the  generation 
of  future  underground  heat,  or  for  immediate  application  to  some  of 
the  more  violent  manifestations  of  plutonic  activity. 

Sir  W.  Thomson  remarks  that  we  have  strong  reason  to  believe 
the  earth  is  not  a  mere  thin  shell  filled  with  melted  material  of  rock 
or  metal,  but  is  solid  from  surface  to  centre,  with  the  exception  of 
comparatively  small  spaces  still  occupied  by  fluid  lava,  or  subjected 
occasionally  to  melting  in  volcanic  action.'  He  concludes  that  it  is 
not  at  all  probable  that  there  is  now  within  the  earth  a  hundred 
times  as  much  heat  as  that  which  would  raise  a  quantity  of  average 
surface-rock  equal  in  mass  to  the  whole  earth  from  zero  to  200® 
Cent.,  since  this  would  be  certainly  many  times  more  than  enough 
to  melt  that  amount  of  any  kind  of  surface-rock  under  any  moderate 
pressure. 

Inasmuch  as  energy  is  being  continually  lost  from  the  earth  by 
conduction  through  the  upper  strata,  the  whole  quantity  of  plutonic 
energy  must  have  been  greater  in  past  times  than  at  present.  Sir 
W.  Thomson  states  that  the  only  probable  hypothesis  in  regard  to 
its  origin  is  that  the  earth  has  become  warm  by  the  conversion  of 
mutual  potential  energy,  whether  of  gravitational,  or  gravitational 
and  chemical,  attraction  between  its  parts,  into  heat. 

^  One  horse-power  is  a  rate  of  performing  work  equal  to  33,000  foot-pounds  per 
minute. 

^  Kilometre  =  '62138  of  a  British  statute  mile. 

'  On  this  subject  see  the  valuable  papers  in  the  Geoloqical  Magazine,  by  Mr. 
O.  Poulett  Scrope,  Vol.  VI.,  p.  145  ;  M.  Delauny,  VoV.  X.,  ^.  b^*;  \  wsA^x.  ^ 
Forbes,  Vol.  IV.,  1867. 
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Part  m. — Note  on  the  Meteoric  Theory  of  the  Suh'i  HeaL 
In  this  short  note  Sir  W.  Thomson  gives  his  reason  for  concluding 
that  meteoric  supply  for  sun  heat  has  not,  within  historical  periodic 
come  from  distant  space  outside  the  earth's  orbit  He  regattLs  it  aa 
highly  improbable  that  the  heat  of  the  sun  depends  at  all  for  ita 
continuation  upon  a  perpetual  meteoric  supply.  In  the  present  state 
of  science,  what  appears  to  him  most  probable  are  Helmholt's  viewa 
— ^that  the  sun  originally  acquired  his  heat  in  being  buUt  up  out  of 
smaller  masses  falling  together  and  generating  heat  by  their  col- 
lision, but  that  at  present  he  is  simply  an  incandescent  mass  cooling; 


Pbogeedinqs  or  thx  Wabwigkshire  Natubalists*  and  Abcha- 
OLOGiSTs'  FiELD-cLUB,  1868. — At  the  Annual  Winter  Meeting,  held 
on  the  20th  February,  1868,  the  Bev.  P.  B.  Brodie,  M.A.,  P.GA. 
Vice-President  and  Hon.  Sec.  of  the  Club,  read  a  paper  entitled  "  A 
Sketch  of  the  Lias  generally  in  England."  Especial  reference  wai 
made  to  the  lower  division  in  the  counties  of  Warwick,  Worcester, 
and  Gloucester,  and  a  particular  account  was  given  of  the  fossik 
Mr.  Brodie  remarked  upon  the  great  uniformity  of  lithologiml 
character  of  the  Lias  taken  as  a  whole;  even  certain  Zones  may 
sometimes  be  as  readily  recognised  by  this  feature  as  by  thair 
zoological  contents.  The  Insect-limestones,  which  occur  at  the  baao 
of  the  Lower  Lias,  immediately  overlying  the  ^Vllite  Lias  (Hhsotic), 
and  which  consist  of  from  two  or  three  to  five  or  six  beds  of  lime- 
stone, have  been  identified  by  Mr.  Brodie  in  Souiersetshire, 
Gloucestershire,  Warwickshire,  and  Leicestershire,  where  they  pre- 
sent the  same  mineralogical  character,  and  contain  similar  fossik 
The  remains  of  insects  and  also  of  plants  are  of  considerable 
interest,  because  they  afford  the  only  evidence  of  terrestrial  life  in 
the  Lias.  The  former  occur  in  the  Upper  Lias,  and  in  the  **  Insect 
limestones  "  of  the  Lower  Lias.  Well  preserved  remains  have  be© 
met  with  in  the  Gotham  marble  at  Aust  Cliff,  but  are  not  known 
elsewhere  on  this  horizon.  Mr.  Brodie  speaks  of  this  marble  as  the 
probable  equivalent  of  the  White  Lias  in  Somersetshire  ;  it  un- 
doubtedly belongs  to  the  series,  but  should  rather  be  called  tiK 
representative.  It  occurs  at  the  base  of  the  White  Lias  in  tbe 
Kail  way  cuttings  at  Saltford,  near  Ikth.  The  Summer  Meeting  rf| 
the  Club  was  held  at  Oxford,  in  June,  1868.  Numerous  sections  in 
the  neighbourhood  were  inspected  under  the  guicl'ince  of  Professor  | 
Phillips  and  Mr.  Parker.  An  interesting  account  is  given  of  thi| 
visit,  which  lasted  several  days. 

Boston  Society  op  Natural  History,  June  18th,  1869. — Pirfl 
Cope  exhibited  the  almost  perfect  cranium  of  a  Mosasaun^id  reptib 
the  CUdastes  propython.  He  explained  various  peculiarities  of  i* 
structure,  as  the  moveable  articulation  of  certain  of  the  mandibokj 
pieces  on  each  other,  the  suspension  of  the  os-quadratum  at  m 
extremity  of  a  cylinder  composed  of  the  opisthotic,  &c.,  and  othtfl 
peculiarities.    He  aXso  ^x^\aiiika^,  ^oxsl  specimens,  the  characters  of '( 


Obituary— Mr.  J.  W.  Salter.  477 

large  new  FlesiosaiiToid  from  EanBas,  discoYered  by  Wm.  E.  Webb, 
of  Topeka,  which  possessed  deeply  biconcave  YeTtebne,  and 
anchylosed  neural  ardies,  with  the  zygapophyses  directed  after  the 
manner  nsnal  among  vertebrates,  llie  former  was  thus  shown  to 
belong  to  the  true  Sauroptetygia,  and  not  to  the  Streptosauria,  of 
which  Elasmosaums  was  the  type.  Several  distal  caudals  were 
anchylosed,  without  chevron  bones,  and  of  depressed  form,  while  the 
proximal  caudals  had  anchylosed  diapophyses  and  distinct  chevron 
bones.  The  form  was  r^arded  as  new,  and  called  Polycotylug 
latipinnis,  from  the  great  relative  stoutness  of  the  paddle. — ^He  also 
gave  an  account  of  the  discovery,  by  Dr.  Samuel  Lockwood,  of 
Keyport,  of  a  fragment  of  a  largo  Dinosaur,  in  the  clay  which 
immediately  underlies  the  Clay-marls  below  the  Lower  Greensand 
bed  in  Monmouth  County,  New  Jersey.  The  fossil  represented  the 
extremities  of  the  tibia  and  fibula,  with  astragalo-calcaneum 
anchylosed  to  the  former,  in  length  about  sixteen  inches;  distal 
-width  fourteen.  The  confluence  of  the  first  series  of  tarsal  bones 
"with  each  other,  and  with  the  tibia,  he  regarded  as  a  most  interesting 
peculiarity,  aud  one  only  met  with  elsewhere  in  the  reptile 
Compsognathus  and  in  birds.  He  therefore  referred  the  animal  to  the 
order  Symphypodaj  near  to  Compsognathus  Wagn.  The  extremity  of 
the  fibida  was  free  from,  and  received  into  a  cavity  of  the  astragalo- 
calcaneum,  and  demonstrated  what  the  speaker  had  already  asserted, 
that  the  fibula  of  Iguanodon  and  Hadrosaurm  had  been  inverted  by 
their  describers.  The  medullary  cavity  was  filled  with  open 
€»mcellous  tissue.  The  species,  which  was  one  half  larger  than  the 
type  specimen  of  Hadrosaurus  Foulkii,  he  named  Oruithotarsiu 
^      immafUs,  

—  John  William  Salter,  A.L.S.,  F.G.S.  Bom  December  15,  1820. 
^  IMed  August  2,  1869. — This  eminent  Palaeontologist,  after  an  educa- 
^  tion  at  a  private  boarding-school,  was,  in  April,  1835,  by  his  own 
E^  'wish,  bound  apprentice  to  the  well-known  James  De  Carle  Sowerby, 

*  with  whom  he  hoped  to  pursue  the  study  of  Natural  History  (espe- 

*  cially  Entomology)  for  which  he  had,  from  childhood,  an  ardent 
■=^-  love.      He  has  been  known  to  pull  his  companions  (Wm.  and  J. 

"3=  Sowerby)  out  of  bed  on  a  cold  winter's  morning  to  wade  through 
^^iStie  snow  after  some  insect,  the  habitat  of  which  he  had  just  heard 
t^^  of;  or,  at  other  times,  knee-deep  in  the  long  hay-grass  to  a  favourite 
i^~^pond  after  water-insects.  About  this  time  (1836-7)  he  wrote  his 
^      '-  nrst  paper  "  On  the  Habits  of  Insects,"  read  at  the  "Camden  Literary 

Society." 
- — '     With  Mr.  Sowerby  he  was  engaged  in  drawing  and  engraving  the 

^|ilates  of  "  Sowerby's  Mineral  Conchology,"  then  in  progress  towards 
^*^ Completion;  Supplement  to  "Sowerby's  English  Botany;"  "Lou- 
■au^^n's  Encyclopaedia  of  Plants ;"  "  Murchison's  Silurian  System."  The 
■•  ^figures  for  these  and  many  other  scientific  works,  engraved  by  Mr. 
^  Salter  at  this  time,  being  all  drawn  from  the  actual  «^^<^ycci&\>^\a 
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was,  natarally,  training  his  eye  to  that  perfect  knowledge  of  foaidl 
forms  which,  in  later  years,  rendered  him  so  distinguished  and  keen 
a  Palaeontologist. 

In  I842  he  visited  Cambridge,  where  he  remained  for  a  short  time 
to  assist  Professor  Sedgwick  in  arranging  the  fossils  of  the  Wood- 
wardian  Museum.  It  is  not  uninteresting  here  to  note,  that  the  first 
and  the  last  independent  work  of  his  life  was  at  the  Cambridge 
Museum  in  connection  with  Sedgwick,  who  continued  to  be  to  Salter, 
up  to  the  last,  what,  indeed,  he  has  been  to  so  many  others,  a  staunch 
and  generous  friend. 

In  that  and  the  three  following  years  he  made  several  short  trip 
into  Wales,  and  did  his  first  field-geology  under  Sedgwick's  teat^- 
ing,  whom  he  always  referred  to  as  ''  the  Master." 

In  1846  he  married  SaUy,  second  daughter  of  Mr.  J.  De  Carle 
Sowerby,  with  whom  he  had  learnt  that  art  of  which  in  the  illustra- 
tions to  so  many  scientific  works  he  has  left  testimony  showing  not 
only  the  ability  of  the  master  but  the  aptitude  of  the  pupil. 

In  the  same  year,  at  the  ag^  of  26,  he  entered  upon  the  Greological 
Survey,  and  for  eight  years  served  as  chief  assistant  to  the  Palsdonto- 
logist.  Prof.  Edward  Forbes.  Writing  to  his  friend  Dr.  Grindiod, 
of  Malvern,  Salter  says,*  "From  1846,  to  the  time  of  Forbes's  re- 
moval to  Edinburgh  in  1854,  I  shared  with  him  the  arrangement, 
description,  and  cataloguing  of  the  public  fossil  collections  of  the 
Survey,  took  part  in  the  field-work,  and  in  all  other  duties  shared 
the  work  with  him  and  had  his  full  approvaL" 

On  the  retirement  of  Edward  Forbes  it  was  found  expedient  to 
separate  the  Lectureship  on  Natural  History  from  the  office  of 
Palasontologist.  Prof.  T.  H.  Huxley  was  accordingly  appointed  to 
the  former  post  (with  the  title  of  "Naturalist"),  and  Mr.  Salter  to 
the  latter  office. 

"  The  duties  of  Palaeontologist  to  the  Survey  consisted  of  Field- 
duty  in  connection  with  the  work  of  the  Local  Directors  and 
Surveyors ,  the  arrangement  of  the  materials  collected,  and  their 
naming,  comparison,  and  collocation  in  the  cases ;  the  selection  of 
duplicates ;  and  correspondence  with  Naturalists  and  Geologists  at 
home  and  abroad."*  Such  is  the  accoimt  Mr.  Salter  gives  of  the 
work  ho  was  called  upon  to  fulfil. 

In  consequence  of  the  increasing  extent  of  the  labours  of  the 
Greological  Surveyors,  the  examination  of  the  Irish  fossils  was,  in 
1856,  handed  over  to  Mr.  W.  Hellier  Baily.  and,  in  the  following 
year  Mr.  Robert  Ethcridge,  having  been  appointed  to  the  Geological 
Survey,  took  charge  of  the  fossils  of  the  Secondary  and  Tertiary 
formations  of  Britain,  thus  leaving  Mr.  Salter  free  to  devote  his  whole 
energies  to  his  favourite  work — the  fossils  of  the  pala30zoic  formations. 

1  The  letter  we  refer  to  is  dated  "Leicester  House,  Malvern.  Not.  14,  1868," 
and  is  addressed  to  Dr.  Grindrod  and  "W.  Mathews,  Esq.,  M.A.,  P.G.S.,  and  appears 
to  have  been  intended  for  publication,  with  a  view  to  soliciting  a  pension  from 
Government,  which,  owing  to  his  retiring  at  the  end  of  17  years*  service  (in  1863)  he 
was  not  entitled  to  claim. —  Edit. 

'  Extract  from  the  same  letter. 
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Dnrixig  liis  period  of  office  Mr.  Salter  prepared  three  Decades,  with 
10  plates  each  (8yo.  size),  on  the  Trilobites  in  the  collection  at 
Jermyn  Street,  and,  in  conjunction  with  Prof.  Huxley,  a  Monogr^h 
on  the  genus  Pterygoha,  illustrated  with  sixteen  folio  plates.  He 
also  completed  a  Decade  on  the  Echini,  commenced  by  Prof.  Forbes ; 
and  supplied  a  part  of  the  palaeontology  to  Prof.  Phillip's  Memoir  on 
Malvern. 

The  Palffiontological  portion  of  Prof.  Bamsay's  Memoir  on  North 
Wales  was  also  written  by  Mr.  Salter. 

One  result  of  the  combination  of  the  *'  G^logical  Survey  of  the 
United  Kingdom"  with  the  "  Museum  of  Practical  Geology"  and  the 
"  Boyal  School  of  Mines,"  has  been  not  only  to  require  from  the 
officer  holding  the  position  of  Palaeontologist  a  laige  amount  of 
routine  work  in  examining  and  naming  spedmens  and  preparing 
lists  of  fossils  of  most  prodigious  length  in  connexion  with  the  Survey, 
but  the  duties  of  a  Curator  in  arranging  and  naming  the  fossils  ex- 
hibited in  the  Museum,  and,  added  to  all  this,  a  series  of  demonstra- 
tions have  to  be  given  annually  to  the  pupils  of  the  School  of  Mines, 
on  fossils  characteristic  of  the  various  strata,  with  their  range  and 
distribution  in  time  and  space. 

More  than  thirty  papers  by  Mr.  Salter,  on  various  geological 
topics,  are  to  be  found  in  the  Journal  of  the  Geological  Society ;  he 
also  wrote  in  the  **  Annals  and  Magazine  of  Natural  EQstory,"  the 
Geological  Maqazine,  &c. 

Four  parts  of  a  Memoir  on  British  Trilobites,  illustrated  by  thirty 
4to.  plates,  and  216  pages  of  text,  have  been  published  by  the 
PalaBontographical  Society. 

In  Murchison's  "  Siluria,"  and  Lyell*s  Manual,  Mr.  Salter's  services, 
with  both  pen  or  pencil,  are  apparent  and  acknowledged.  Mr. 
Salter  has  also  contributed  to  Sedgwick's  Memoirs,  1844  to  1847 ; 
Sharpens  Memoirs  (Geol.  Proceedrngs) ;  Eeports  of  the  British 
Association,  1844-1868  (Sections). 

In  the  published  account  of  the  Arctic  voyages  of  Beechey,  Om- 
xnaney,  and  Penny,  the  description  and  correlation  of  the  fossils  was 
made  by  him.  Mr.  Salter  has  described  fossils  from  the  Himalayas, 
Australia,  China,  South  Africa,  Canada,  Oregon,  etc.,  etc. 

A  list  of  sixty  separate  papers  by  Mr.  Salter  is  given  in  Bigsby's 
Thesaurus  Siluricus,  in  the  preparation  of  which  he  was  also  engaged. 

He  projected,  and,  conjointly  with  Mr.  Henry  Woodward,  pre- 
pared a  Tabular  view  of  British  Fossil  Crustacea,  showing  their 
range  in  time,  which  was  engraved  and  published  by  Mr.  J.  W. 
Lowry,  in  1865,  and,  but  for  the  great  expense  attending  the 
engraving,  several  other  groups  were  also  intended  to  be  tabulated* 

In  1865,  Mr.  Salter  received  the  "  Wollaston  Donation  Fund  " 
from  the  Geological  Society,  in  recognition  of  his  valuable  services 
to  PalaBontology,  and  especially  for  his  Monograph  on  Trilobites, 
then  in  course  of  publication  by  the  Palaeontographical  Society. 

After  his  retirement  from  the  office  of  Palaeontologist  to  the 
Geological  Survey  in  1863,  he  was  engaged  at  various  times  in 
arranging  and  naming  the  Palaeozoic  Invertebrata  of  the  Manchester^ 
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Leioester,  Leeds,  Worcester,  MalTem,  Taunton,  and  Cambridge 
Museum  collections ;  he  also  executed  numerous  plates  and  wood- 
outs.  A  catalogue  (illustrated  by  himself)  of  the  Oambrian  and 
Silurian  fossils  in  the  Woodwardian  Museum  was  one  of  the  last 
tasks  which  he  undertook,  and  'w^eh  remains  unoompleted,  as  does 
his  Monograph  on  the  Trilobites. 

It  is  difficult  to  say  what  combination  of  official  conditions  couM 
haTe  been  found  better  suited  to  him  than  those  in  whicii  he  was 
placed.  He  often  pictured  the  happiness  of  a  post  in  the  Britisk 
Museum ;  but  it  is  doubtful,  had  he  realized  his  hope,  whether  his 
health  would  have  improved.  Those  who  knew  him  well,  will 
remember  how  cheerful  and  light-hearted  he  was  at  times  ;  he  was, 
in  many  ways,  remarkably  like  a  child,  fond  of  boyish  athletic 
sports,  a  lover  of  Nature,  fond  of  wild-flowers,  and  domestic  pet 
animals,  which  he  encouraged  his  children  to  keep.  Anon  he 
would  be  fretful  and  irritable,  often  without  any  reasonable  oause, 
proving  that  the  chronic  ill-health  of  whioh  he  complained  was 
certainly  mental. 

His  staunch  friends,  Murchison  and  Sedgwick,  helped  him  ri^t 
manfully  throughout,  and  he  had  many  friends  in  the  West  of 
England  and  in  Scotland,  who  gladly  welcomed  him  to  their  homes, 
and  cordially  sympathized  with  him.  But  though  he  spoke  eheer- 
fully  and  hopefully  after  resigning  his  post  at  Jermyn-street,  we 
have  his  written  testimony  that  he  regretted  the  step  he  had  taken. 

No  one,  however,  who  will  fairly  weigh  the  amount  of  valuable 
work  done  by  Mr.  Salter,  and  the  large  contributions  he  has  made 
to  our  knowledge  of  the  palaeozoic  rocks  and  the  early  life-forms 
which  they  contain,  will  deny  that  a  man  of  such  ability  deserved 
some  recognition  in  the  way  of  pension  from  Grovemment ;  and  it  is 
sincerely  to  be  hoped  that  Mrs.  Salter,  with  her  seven  children,  may 
at  least  bo  granted  some  small  share  of  the  Royal  bounty,  as  some 
acknowledgment  of  the  services  rendered  to  science  by  her  husband. 

Mr.  Salter  is  buried  in  Highgato  Cemetery,  the  resting-place  of 
several  of  his  fellow -workers  in  science. 

James  Hunt,  Ph.D.,  F.S.A.,  F.R.S.L.,  etc. — We  regret  to  have 
to  record  the  death,  on  the  29th  August,  at  the  early  age  of  thirty- 
six,  of  James  Hunt,  Ph.D.,  F.S.A.,  F.R.S.L.,  founder  of  the 
Anthropological  Society  of  London,  and  its  first  President,  an  office 
he  held  during  five  years.  Soon  after  the  foundation  of  the  Society 
in  1863,  the  deceased,  with  that  spirit  of  enterprise  which  dis- 
tinguished him,  established  tho  Anthropological  BevietCy  of  which  he 
was  proprietor  and  Editor  from  its  commencement  to  the  current 
number.  Whatever  may  be  the  future  of  Anthropology  in  England, 
the  name  of  James  Hunt  will  long  be  remembered  as  one  of  the 
most  active  and  disinterested  workers  in  that  branch  of  science  of 
which  he  was  passionately  fond,  and  in  the  pursuit  of  which  he  died. 


Erratx'm.— Tn  the  Obituary  of  Mr.  J.  Bketk  Jukes  last  month,  p.  431,  the  name 
of  Mr.  A.  Selwyn,  hii$  associate  in  the  Surrey  of  North  Wales,  was  aocndBntallj 
omitted.— Edit. 
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L — Notes  on  Two  ToarffioooECLms  bithkbto  uhsuosibkd. 
Bj  Fntam  Owm,  F.B.8.,  tts. 

IN  a  recent  iuBpection  of  tlie  grand  collection  of  FoasU  Fishes  in 
the  Uiueain  of  the  Earl  of  Enniskillen  at  Florence  Court,  his 
lordflhip  called  my  attention  mora  particularly  to  two  lohUiyodora- 
litea,  which  he  believed  to  be  new. 

I  was  ooable  to  refer  them  to  any  known  or  named  speoiea,  and, 
in  compliance  with  my  bend's  desire,  I  here  record  a  brief  notice  of 
their  dostinctive,  and,  I  believe,  specific  characters. 

The  first  specimen  {see  Woodcut,  Fig.  A.),  was  i 
discovered  and  worked  out  of  the  coal-sh^  of  J 
Boabon,  North  Wales,  by  Lord  EoniBkillen  him-  " 
self.  It  belongs  to  the  rare  genus,  called  Lepra-  j 
eantktu  by  his  friend  and  fellow  labourer  in  Pali-  ' 
chthyology.  Sir  Philip  Egerton,'  whose  intention  " 
I  fulfil  in  dedicating  the  species  to  his  lordship, 
under  the  name  LepraeatUhiu  Colet. 

The  generic  name  of  this  fossil  fish-spine  refeis 
to  tiiQ  form  and  serial  arrangement  of  die  minute 
risings  or  short  ridges  on  the  enamelled  port,  which 
give  it  a  resemblance  to  the  scaled  covering  of  a 
ganoid  fish. 

The  mora  obvious  arrangement  of  the  minute 
scale-like  risings  is  longitudinal,  and  nine  rows 
may  be  counted  on  each  side  of  the  basal  half  of 
the  ganoin,  but  the  risings  ara  not  parallel  trans- 
Tcrscly  in  the  several  rows ;  they  project  so  as  to 
lie  in  oblique  series  across  the  side  of  the  spine, 
vrhich  adds  to  the  resemblance  above  noted  (see 
Fig.  B,  magnified  portion).     The  spine  is  gently 
curved,  moderately  compressed,  wiUi  the  back  or 
oonves  bonier  rounded  ;  the  thinner  concave  border 
is  armed  by  relatively  iM'ge  recurved  pointed  denti-  om!™Coli^immt 
cles,  sub-compressed  and  strangthened  by  an  almost  Kmi™.  n.  w»]».. 
ridge-like  swelling  along  the  middle  of  each  side.     These  denticles 
I  Set  "  AguKZ,  Hutoira  de*  FoiNoni  Tnmilm."    4to.  torn.  iiL  (lSiZ\. 
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are  few  in  number  compared  with  most  similarly  barbed  fossil  fish- 
spines;  four  project  from  about  one  third  of  the  length  of  the 
body  of  the  spine,  and  not  more  than  seven  are  traceable  in  the 
present  specimen.  The  ganoin,  which  enamels  that  body,  terminates 
as  usual  below  in  an  oblique  line  descending  from  the  dentate 
border  to  the  thick  convex  border  or  fore  part  of  the  spine.  The 
implanted  base  is  also,  as  usual,  smooth  and  finely  striated  lengthwise. 

The  length  of  the  spine,  as  here  preserved,  is  2  inches;  bat 
adding  the  wanting  point  according  to  the  indications  of  the  rate  of 
contraction,  and  from  the  impression  in  the  counterpart  leaf  of  coal- 
shale,  the  entire  length  would  be  2^  inches ;  the  greatest  breadth  is 
three  lines;  the  thickness  at  that  part  is  f  Ime. 

The  soft  plastic  state  of  the  carbonaceous  oose  in  which  this 
weapon,  with  probably  the  fish  that  bore  it,  sunk,  and  ultimatelj 
settled,  is  shown  by  the  exquisitely  beautiful  impression  of  the 
ornamentation  of  the  glittering  blade  which  the  hardened  coal  now 
retains. 

Fig.  A,  side  view  of  Lepracanthua  Colei,  nat.  size.  B,  magnified 
view  of  part  of  the  ganoin. 

JSyhodus  camplanatua,  Ow. — This  spine  rests  in  a  block  of  stone, 
from  the  Iguanodon-quarry  of  Mr.  Bensted,  at  Maidstone,  of  the 
Neocomian  or  Greensand  period,  the  latest,  I  believe,  in  which  any 
evidence  of  the  genus  Hyhodua  has  been  detected.  The  sides  axe 
flatter,  and  join  the  thick  hinder  border  at  a  less  open  angle  than  in 
most  other  Hybodont  spines. 

The  sides  are  longitudinally  ridged,  but  with  less  regularity  and 
with  more  variety  in  the  size  of  the  ridges,  than  in  any  other  Hyhodi. 
At  the  summit  they  are  fine  and  close  set,  but  they  slightly  increase 
in  thickness  toward  the  front  margin  ;  they  recede  from  each  other 
as  the  spine  expands  and  descends :  the  finer  ridges  at  the  hinder 
half  of  the  side  continue  close-set  along  the  upper  half  of  the  spine, 
and  also  for  one  third  of  the  breadth  of  the  side  next  the  inner  con- 
cave border.  The  thicker  ridges  at  the  lower  half  of  the  enamelled 
body,  are  reduced  to  three  or  four  in  number,  separated  by  a  smooth 
tract,  along  the  middle  third  of  the  side,  from  tlie  finer  ridges :  the 
coarser  ridges  near  the  front  border  become  reduced  to  two  along 
the  basal  fourth  of  the  enamelled  body,  with  a  wide  smooth 
or  unridged  interval  between  them  and  the  finer  ridges.  The 
anterior  border  is  narrow,  but  obtuse.  Along  the  middle  of  the 
broad  flattened  hinder  border,  a  series  of  short  strong  recurved 
denticles  arms  the  very  low  or  open  angle  at  which  the  halves  of 
the  hinder  border  meet;  there  are  about  thirty  denticles  along  this 
angle :  they  are  thick,  triangular,  two  lines  across  the  base,  nearly 
three  lines  in  length,  pointed.  The  enamelled  body  of  this  spine  is 
slightly  recurved. 

From  Hyhodus  rettculatua  (and  from  Hyhodus  curtus,  which  is  the 
second  shorter  spine  of  IT,  reticulatus),^  the  present  species  difiers  in 

*  This  fact  is  shown  in  the  rare  specimen  with  teeth,  integument,  and  both  spines 
of  Uyboflua  reticulaUa  in  the  Museum  at  Florence  Court,  where  AoAsan  recogniied 
his  JfyMui  curtui  in  the  «ecoTkd  smalloi  v^iao^  on  his  last  yisit  to  Ireland. 
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the  non-continiianoe  of  the  nTunerons  ridges  down  the  sides.  Hybodw 
formoBUB  differs  in  the  laiger  ridges,  with  wider  intervals,  and  a  more 
regular  disposition  over  me  sides  of  the  spine.  In  both  B.  reHctt- 
laiuB  and  JT*.  formoaua,  the  halves  of  the  hinder  border  meet  at  a  less 
open  angle,  and  the  median  dentated  ridge  is  more  prominent;  oon- 
seqaently  the  hind  border  meets  the  lateral  sarfieu)e  at  a  more  open 
angle  than  in  IT.  eon^^naiua. 

From  the  known  species  of  Aerodua,  the  present  specimen  differs 
in  the  pattern  of  the  ridging  of  the  sides  :  the  ridges  in  Aerodus  are 
fine,  but  regularly  longitudinal,  and  in  some  specimens  almost 
obsolete.  The  sides  of  Uie  enamelled  body  of  the  spine  are  less  flat^ 
more  oonvex,  in  Aerodiu,  and  the  spine  is  thicker  in  proportion  to 
the  breadth  in  Aerodus  than  in  Byhodus, 

The  length  of  the  present  spine  of  B.  eomplanatua,  is  1  foot  4  inches; 
the  breadth  is  1  inch  9  lines ;  the  thiclmess  posteriorly  is  nearly 
1  inch. 

The  proportions  of  the  enamelled  and  nnenamelled  sorfeoes  of  the 
•pine,  me  obliquity  of  the  temunal  basal  line  of  the  ganoin,  and  the 
excavation  of  the  smooth  implanted  basal  part  or  root,  accord  with 
the  usual  Hybodont  type  of  Ichthyodorulite. 


II. — On  thc  Supposed  Oootjbbencs  of  Pholas  Bubbows  in  thk 
Uppxb  Pabts  of  the  Great  and  Little  Obmbsheads. 

By  T.  G.  Bonnet,  M.A.,  F.Q.S. 
(PLATE  XVII.) 

IN  a  paper  entitled  ''  On  Traces  of  Glacial  Action  near  Llandudno," 
printed  in  the  Geological  Magazine,  Vol.  lY.  p.  289, 1  des- 
cribed certain  indications  of  glacial  action  (as  they  appeared  to  me) 
npon  the  two  masses  of  Carboniferous  Limestone,  well  known  to 
-visitors  at  Llandudno  under  the  name  of  the  Great  and  Little  Ormes- 
heads.  The  principal  conclusion  at  which  I  arrived  was  that,  "  after 
the  limestone  hills  of  the  district  had  acquired  their  leading  forms  by 
upheaval  and  marine  denudation,  the  whole  district  was  depressed. 
The  summits  of  the  low  rocky  islets  thus  formed  became  capped 
with  ice-fields,  which  in  places  descended  in  glaciers  into  the  sea. 
At  times,  very  probably,  they  were  united  to  the  mainland  by  pack 
or  coast  ice."  I  then  supposed  that,  after  some  minor  changes,  "  the 
-whole  was  gradually  upheaved  above  the  sea,  probably — at  any  rate, 
in  the  case  of  the  Great  Ormeshead — ^not  quite  uniformly." 

This  conclusion  was  opposed  by  Mr.  R.  D.  Darbishire  in  a  paper 
read  before  the  Literary  and  Philosophical  Society  of  Manchester, 
and  published  in  their  Memoirs  (ser.  3,  vol.  iv.),  a  copy  of  which  he 
very  kindly  sent  to  me.  In  this,  after  mentioning  sundry  indications 
of  marine  action,  he  describes  certain  burrows  which  he  has  discovered 
on  various  parts  of  the  above  hills,  and  considers  to  have  been 
formed  by  a  species  of  Pholasy  probably  P.  crispaia.  He  comes, 
therefore,  to  the  following  conclusion  :  *'In  the  preservation  of  these 
burrows,  in  loose  beach  stones,  and  in  the  edges  of  tbetA^bV^  ^i  <s^^ 
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cropping  strata,  and  in  the  level  8ea-8trip{>ed  soars,  I  sabmit  that  ire 
have  final  and  irrefragable  proof  that  the  snrfaoe  of  these  anoiently 
submarine  hills  had  not  be^  touched  by  the  iceberg  or  glader  for 
some  time  before,  nor  at  any  time  since,  they  respectively  emerged 
from  the  waves." 

I  have  recently  had  an  opportnniiy  of  examining  tiie  neighbour- 
hood of  Llandudno,  with  the  aid  of  Mr.  Darbishire's  very  interestiiig 
and  valuable  paper,  and  will  endeavour  to  state  why  on  this  point  I 
see  no  reason  for  cdtering  my  conclusion.  If  I  rightly  understand 
him,  we  are  agreed  that  the  district  shows  signs  of  both  maxina 
denudation  and  glacial  action ;  the  debate,  therefore,  is  narrowed  to 
this  one  pointy  whether  or  not  these  hills  have  been  capped  by  ioa 
since  they  were  covered  by  the  sea.  Mr.  Darbishire  argues  for  the 
negative  answer  from  the  presence  of  (1)  sea-beach  and  beadi 
marks ;  (2),  Pholas  burrows. 

(1).  Among  these  he  enumerates  certain  large  blocks  lying  en 
the  upper  plateau  of  the  Great  Ormeshead, ''  the  remains  of  the  play 
or  rage  of  the  waves  about  the  head  of  the  new-bom  island,  and  as 
such  emphatioally  a  raised  beach  of  the  grandest  kind,"  and  several 
nearly  horizontal  surfaces  of  limestone  in  the  same  neighbourhood, 
''  cut  and  furrowed,  and  worn  in  fissures,  potholes  and  other  forms, 
very  similar  to  those  of  the  like  beds  in  like*positions  in  the  inter- 
tidtd  spaces  below."  These  blocks  I  had  described,  figuring  one  of 
the  largest  (Plate  XII.  Vol.  IV.  p.  289)  as  most  probably  hUa 
perchSes,  That  this  is  a  gigantic  stranded  boulder  is  placed  beyond 
dispute  by  a  very  brief  examination  of  the  locality.  Its  base  is 
flat,  and  rests  upon  three  slight  projections  in  the  rough  shelving 
scar  of  limestone,  upon  which  it  lies.  The  only  question  is  by 
what  agency  it  has  been  conveyed  to  its  present  position.  This  may 
have  been  done : 

(a).  By  the  force  of  the  waves,  as  suggested  by  Mr.  Darbishire. 
No  doubt  the  position  of  this,  and  the  numerous  other  similarly 
situated  blocks,  might  be  accounted  for  in  this  way;  but  in  that 
case,  I  think,  we  might  fairly  expect  to  see  a  more  beach-like 
arrangement  of  the  boulders,  a  larger  quantity  of  rounded  pebbles, 
and  (as  the  elevation  of  the  Head  can  hardly  be  more  recent  than  the 
deposition  of  the  lowland  '  till*  with  its  numerous  boulders  of  trap 
and  foreign  rocks — often  ice-scratched)  a  considerable  sprinkling  of 
boulders  from  the  neighbourhood  of  Conway.  Mr.  Darbishire 
himself  acknowledges  that  he  has  *^  not  found  anywhere  at  the 
higher  level  one  block  of  any  other  rock  than  Mountain  Limestone.*' 
The  weathering  of  the  limestone  scars  in  the  neighbourhood,  which 
he  brings  forward,  with  some  reserve,  as  a  proof  of  marine  denuda- 
tion, does  not  differ  from  what  may  be  seen  on  most  horizontal 
surfaces  of  limestone,  and  may  be  produced  by  the  action  of  the 
atmosphere  and  of  freshwater  impregnated  with  carbonic  acid  gas. 
I  am  familiar  with  similar  markings  in  many  limestone  districts 
far  away  from  the  sea,  among  others  in  parts  of  the  higher  Alps.' 

^  During  my  examination  of  the  large  boulder  mentioned  above,  I  was  led,  in  a 
search  {or  *  Pholaa '  boxroiva,  Xo  Iqo\l  narrowly  into  a  crack  about  am  inch  aad  a 
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(&).  By  being  diopped  fit>m  floatmg  or  Btranded  bergs.  The 
obijeotion  to  this  is  the  diffionlty  of  nnderstanding,  without  aesiiming 
a  oocisiderable  alteration  of  level,  whence  these  blocka  oonld  have 
been  derived,  and  the  evidence  (aa  it  appears  to  me)  in  the  oontonr 
of  parts  of  the  Great,  and  more  especially  of  the  LitUe  Ormeehead, 
ctf  glacial  snbseqnent  to  marine  action. 

(0).  By  being  moved  to  their  present  position  by  land  ice.  The 
difficulty  in  this  explanation  is  that  the  only  broken  crest  of  rook 
now  visible  (to  the  N.W.),  from  which  such  a  boulder  is  likely 
to  have  been  derived,  is  but  litUe  higher  than  it  This  orest^ 
however,  is  higher  than  the  base  of  the  boulder,  and  the  rook  to  the 
El  is  still  more  elevated,  although  it  is  now  a  bare  scar.  Possibly 
aome  of  these  blocks  may  represent  a  former  extension  of  the  '  reef ' 
over  this  now  denuded  portion.  There  is  also  much  higher  ground 
to  the  S.E.  Mr.  Darbuhire  appears  to  feel  a  difficulty  in  r^arding 
a  block  as  'perched,'  unless  it  has  travelled  from  a  distance,  in 
saying,  "  They  are  uniformly  of  a  stone  apparentlv  identical  with 
the  beds  in  their  immediate  neighbourhood,  and  may  often  be 
oonnected  with  a  neighbouring  reef  of  rock,  both  by  the  character 
of  the  stone,  and  the  style  of  wearing.  A  few  may  be  found 
aotoally  in  situ,  as  isolated  pillars  or  tables,"  etc.  (p.  14.)  I  never 
sopposed  that  they  had  travelled  more  than  a  few  hundred  yards,  at 
the  most ;  and  the  distance  a  block  is  conveyed  by  a  glacier,  will  be 
little,  or  great,  according  to  the  size  and  form  of  the  ice-stream ; 
nor  did  I  intend  to  imply  that  I  considered  the  Ormeshead  glaciers 
to  be  large.  All  the  mdications  of  an  extennve  glacier  system  are 
wanting.  Therefore,  notwithstanding  some  difficulties,  I  still  adhere 
to  my  opinion  that  many  of  these  scattered  masses  of  limestone 
rock  are  true  blocs  perchies. 

(2).  If,  however,  Mr.  Darbishire  is  right  in  attributing  the 
peculiar  pits  and  depressions  in  the  limestone  rock  to  the  excavating 
action  of  some  species  of  PhoUu,  the  question  is  pretty  well  settled ; 
for  although  under  certain  circumstances  the  sea  (as  may  be  ob- 
served on  many  parts  of  the  west  coast  of  Norway)  has  surprisingly 
little  effect  in  obliterating  the  traces  of  glacial  action,  it  is  impro- 
bable, to  say  the  least,  that  any  would  have  survived  in  a  rock  so 
liable  to  denudation  as  carboniferous  limestone,  and  in  a  position 
so  exposed  as  the  Ormesheads.     But  are  these  pits  Pholas  burrows  ? 

Quarter  wide,  indicated  in  the  middle  of  the  side  towards  the  spectator,  in  the  plate. 
Lt  a  depth  of  about  three  inches  it  appeared  to  be  choked  with  an^ar  finupnents  of 
limestone,  among  which  could  be  seen  a  shell,  which,  when  unooTered  a  Httl^ 
prored  to  be  Buecinum  undatum,  wedged  in  with  its  spire  downwards.^  As  it  had 
a  Terj  ancient  appearance,  I  supposed  that  this  would  make  for  the  marine  theory; 
but  a  little  poking  at  it  with  a  ctiiBel  showed  that  the  fragment  in  contact  with  it 
aboTO  was  bone,  probably  of  a  sheep.  Beneath  the  Bueeinumy  was  a  sheU  of  HbU* 
atperta.  Further  exammation  of  the  crack  showed  that  it  extended  to  the  upper 
put  of  the  stone,  and  widened  in  that  direction,  so  as  to  be  at  last  three  or  fonr  inohea 
aoroa.  It  was  filled  with  limestone  fragments  to  within  a  foot  or  so  of  the  top ;  on 
removing  the  topmost  of  these,  I  found  a  fresh  bone  (part  of  the  clavicle  if)  of  a 
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I  have  long  bad  sospicnoiiB  tliat  Utey  are  not ;  and  the  very  Gut  of 
^issa  diflooTeiy  some  1,400  feet  above  tba  aea  on  the  hilla  of  Deiby- 
ahire,'  appeared,  by  proving  too  madi,  to  do  worse  than  pron 
nothing.  Is  it  not  in  the  highest  d^ree  improbable  that  SDoh 
burrows,  so  easily  weathered,  ^old  have  survived  the  atmospheric 
waste  of  so  many  centuries  ?  What  is  there  to  show  that  these  hilli 
of  central  England  have  been  submerged  sinoe  the  period  when  the 
valleys  of  Wales  and  the  Lake-diatriots  were  filled  with  glaraers ; 
and,  without  very  strong  oorroboralive  evidence,  ore  we  justified  in 
assuming  such  an  inequality  of  upheaval  as  would  be  reqniied  in 
this  case  ?  If,  however,  the  Pholas  burrows  belong  to  an  earlier 
epooh,  say  to  that  of  the  drift  shells  on  Uoel  Tryfaen,  is  it  likely 
that  they  would  have  escaped  the  action  of  ioe  and  weather  during 
the  subsequent  glacial  period?  But  to  return  to  the  aupposea 
Pholas  burrows  at  Llandudno.  Most  of  the  limestone  of  ivhioh  the 
neighbouring  hills  are  composed  appears  to  have  a  tendency  to 
weather  in  generally  oval  or  circular  pita;  so  much  so,  that  not 
unfreqnently  a  face  of  rock  appears  to  have  suffered  from  a  kind  of 
gigantic  small-pox.  StiU,  besides  these  and  other  cavities,  oflen 
ooriously  regular,  which  may  be  set  down  to  atmospheric  action  in 
one  form  or  another,  there  are  a  considerable  number  oocurring  at 
various  elevations  above  the  sea — roughly  speaking,  almost  all  over 
the  Great  Ormeshead — which  cannot  be  thus  aooounted  for.  Of 
these  I  aeleot  two  groups  for  especial  description. 

The  first  is  in  a  block  of  limestone  which  projects  from  t^e  ste^ 
turfy  slope  on  the  northern  face  of  the  Great  Ormeshead,  a  few  yaroB 
below  the  pathway  which  surrounds  the  mountain.  It  is  in  the  line 
of  a  alight  glon  or  depreaaion  by  which  a  narrow  track  leads  to  the 
upper  plateaux,  some  throe  or  four  hundred  yards  to  the  east  of  St 
Tuduo's  Church.  The  burrows  are  clustered  about  a  natural  sub- 
angular  stop  on  the  north-western  face  of  the  block,  the  lowest  being 
about  a  foot  from  the  turf.  The  annexed  sketch  (Plate  XVII,,  Fig.  1) 
will  show  their  general  character  better  than  any  description.  The  fol- 
lowing are  some  notes  on  the  burrows  numbered  in  the  figure : — (1). 
About  an  inch  in  width,  and  two  in  depth,  it  curves  gently  upwards, 
having  a  small  a^wrturc  in  the  side  at  the  point.^  (2).  Does  not 
^^^^^^^^^^^^^^  extend  any  further  into  the  stone.  (3).  Ex- 
^^^^^^^^^^^^^r  tends,  curving  gently  upwards,  for  about 
^^^^^^^^W  W  IJ-  inches  ;  tins  contained  a  small  specimen 
^^^^^^^H  ^B  of  a  banded  Helix.  (4).  Extends  nearly 
^^^^^^^^  ^B  four  inches  upwards  into  the  stone,  present- 
^^^^^^1  ^  ing  in  section  tlirough  its  axis,  roughly,  the 
^^^^^^^^  form  indicated  in  tho  accompanying  figure. 

^^^^^^^^^  (5).  Descends  slightly.     (6).  About  one  inch 

^^^^^^^^^^k  deep,  and  at,  right  angles  to  the  channel  in 

^^^^^^^^^^^^      which  it  is  placed.     (T).  A  curved  channel, 
^J^^^^^^^^^^^  about  one  inch  wide,  not  extending  up  into  the 
stone.    (8).  A  curved  channel,  rather  irregular 
in  section,  perhaps  a  natural  depression.     (9).  A  curved  channel, 
I  Set  TtvVt  uid  refeieucu  at  the  end  of  Mr.  Darbialiire'i  p^wi. 
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apparently,  from  the  form  of  the  end,  a  burrow,  but  much  weathered. 
(10).  A  channel  of  dubioos  origin.  The  other  onnumbered  borrows 
extended  but  a  very  slight  distance  into  the  stone,  and  presented  no 
special  features.  I  did  not  think  it  worth  while  to  make  very 
precise  measurements  of  the  burrows,  for  at  best  they  could  only 
be  approximate,  but  most  of  them  were  a  little  more  than  an  inch 
in  diameter. 

The  second  group  of  burrows  was  on  a  somewhat  similar  block 
on  the  eastern  face  of  the  Great  Ormeshead,  about  fifty  or  sixty 

Jards  from  the  second  gate  on  the  pathway  round  the  mountain, 
[y  attention  was  attracted  by  some  fine  burrows  on  the  southern 
aide  of  the  stone,  a  few  inches  below  the  top,  and  above  a  roughly 
horizontal  fissure  rather  more  than  an  inch  in  greatest  width.  At 
li^t  angles  to  this  fissure  was  a  smaller  one.  To  &e  right  of  this  were 
two  burrows,  one  small,  the  other  about  2\  inches  deep,  and  more  than 
an  inch  in  greatest  width ;  and,  on  examining  them,  I  found  a  third 
immediately  behind  the  latter.  To  the  left  was  a  pair  of  burrows, 
one  of  which  was  partly  concealed  in  the  rock ;  in  this,  and  in  the 
third  of  the  other  group,  fine  specimens  of  Helix  (uperaa  were 
snugly  nestled.  Wishing  for  a  specimen  of  these  burrows,  and 
seeing  a  fair  chance  of  obtaining  one  in  tolerable  condition  from  this 
boulder,  I  proceeded  to  break  away  some  of  the  stone,  and  then 
found  that  tho  horizontal  fissure  extended  some  inches  deep  into  the 
stone,  narrowing  very  gradually.  On  thrusting  my  fingers  into  it, 
I  detected  other  burrows  also  tenanted  by  living  Helices,  and  saw 
several  empty  shells  in  the  fissure.  I  then  broke  away  the  stone  as 
well  as  I  could,  a  task  of  much  difficulty  with  the  means  at  my 
command.  Thus,  after  putting  the  fragments  together,  I  obtained  a 
portion  of  the  roof  of  the  fissure,  in  which,  besides  those  already 
mentioned,  are  four  distinct  burrows,  and  two  circular  depressions. 
Two  of  these  burrows  were  tenanted  by  living  specimens  of  H  CLSperaa. 
For  their  position  and  arrangement,  see  Plate  XVIL,  Fig.  2.  Now, 
these  four  inner  burrows  are  perfectly  smooth,  fresh,  unweathered, 
and  are  stained  with  the  excretions  of  the  snails;  the  deepest  is 
about  an  inch,  the  shallowest  half-an-inch.  They  are  all  of  them 
completely  protected  from  the  weather;  the  most  remote  being 
nearly  four  inches  from  the  centre  of  the  large  burrow  seen  from 
w^ithout  In  form  they  coincide  with  those  described  by  Mr. 
Darbishire  in  the  following  paragraph :  *'  All  the  holes  that  I  have 
seen  occur  in  surfaces  which  have  obviously  suffered  some  super- 
ficial waste.  Hence  the  smaller  holes,  which  usually  crowded  the 
surface  of  a  burrowed  stone  off  a  recent  beach,  have  generally 
disappeared,  and  the  fossil-holes  which  remain  are  the  ends  of  the 
larger  perforations,^* 

Besides  these,  I  examined  a  large  number  of  other  groups  on  the 
Great  Ormeshead,  and  some  on  the  Little  Ormeshead,  with  the 
following  results.  (1).  They  are  clearly  the  result  of  the  action, 
mechanical,  chemical,  or  both,  of  some  living  agent.  Many  of  them 
are  in  positions  where  rain  or  wind  cannot  reach  them,  run  almost 
vertically  up  into  the  rock,  and  are  practically  impervious  to  water 
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at  the  highest  point.  (2).  They  are  rarest  on  sorfaoes  nradi 
exposed  to  prevailing  winds,  or  where  the  rook  approaches  to  a  grit 
(8).  They  usually  occur  on  boulders,  or  projecting  rocks,  at  no 
great  distance  from  the  surface  of  the  soil ;  in  not  a  few  cases  the 
turf  had  actually  grown  into  them.  (4).  The  axis  of  the  burrow 
usually  is  not  at  right  angles  to  the  surface  of  the  rock;  often 
is  only  inclined  at  a  slight  angle  to  it,  so  that  the  burrow  oommenoes 
as  a  channel  (if  this  be  not  a  natural  depression  utilised),  and  sinks 
gradually  into  the  rock.  Frequently  it  is  driven  into  some  sli^ 
prominence,  as  though  the  burrowing  animal  had  first  sheltered 
itself  under  the  lee  of  this,  and  then  gradually  worked  its  way 
deeper  into  the  rock.  (6).  The  burrows  are  very  frequently  ourveo. 
Sometimes  the  tangents  to  the  axis  at  the  two  extremities,  if  pro- 
duced to  meet,  would  include  an  angle  not  very  p;iuch  greater 
tiian  90°.  (6).  Helices,  especially  JK  aspersa,  aro  generally 
abundant  in  the  neighbourhood  of  these  burrows;  empty  shelb 
are  common  in  them,  and  in  the  freshest,  smoothest,  and  least 
weathered  of  them,  I  always  found  a  living  Helix,  (7).  The  con- 
striction in  the  upper  part  of  the  burrow,  characteristic  of  perfect 
Pholas  excavations,  is  generally  wanting,  and  though  the  burrow 
sometimes  contracts  towards  the  mouth,  this  is  often  not  quite 
regular  in  form ;  so  that  a  Helix  which  would  exactly  fit  the  end 
would  be  able  to  quit  the  burrow.  At  least,  I  believe  this  to  have 
been  the  case  with  all  that  I  examined.  The  ends,  also,  of  the 
burrows  are,  I  think,  generally  rather  flatter  than  is  usual  with 
Pholas  holes. 

From  the  above  considerations,  and  especially  from  the  position  of 
the  cavities  in  the  second  example  described  above,  the  conclusion  is, 
I  think,  irresistible,  that  these  are  not  the  weathered  burrows  of 
departed  Pholadesy  but  have  been  and  are  being  hollowed  out  by 
Helices,  the  principal,  if  not  the  only  agent  being  H.  aspersa. 

I  may,  perhaps,  in  conclusion,  be  allowed  to  advert  to  two  other 
points  of  my  paper,  which  have  been  criticized  by  Mr.  Darbishire. 
(1).  The  shells  found  about  the  sand  pit  at  Gwyfyd  farm.  (2).  The 
mussel  beds  exposed  in  the  sand  cliffs  in  Conway  Bay ;  both  of  whidi 
he  considers  to  have  been  brought  to  their  present  sites  by  the  hand 
of  man. 

The  former  deposit  being  now  nearly  exhausted,  I  could  obtain  no 
fresh  evidence  as  to  its  age.  When  writing,  I  did  not  overlook  the 
possibility,  strengthened  by  proximity  to  the  fortress  on  Pen-y- 
Dinas,  of  this  being  a  kitclien-raidden ;  but  the  condition  of  the 
shells,  so  different  from  those  in  the  middens  on  the  S.W.  face  of 
the  mountain,  their  comparative  rarity,  the  way  in  which  they  were 
mixed  up  in  the  red  clay,  and  the  "  lie"  of  the  neighbourhood,  made 
me  then,  as  now,  think  it  possible  that  they  had  been  deposited 
under  water.  The  latter  deposits  I  have  re-examined.  On  the  for- 
mer occasion  I  was  quite  aware  of  the  existence  of  mussel  fisheries  in 
that  neighbourhood,  and  at  first  attributed  these  beds  to  them,  but 
the  number  of  instances  in  which  (in  one  bed  especially)  I  found 
both  valves  in  contact,  certain  indications  of  a  raised  beach,  and  the 
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apparent  antiqniiy  of  the  deposit,  inolined  me  to  tlie  opinion  that 
they  werre  not  Tefhae  heaps.  This  conclusion  I  now  think  to  have 
"been  erroneous.  I  detected  lately  in  one  of  the  lowest  seams  in  the 
second  set  of  deposits  N.  of  Tremlyd  Point,  many  bits  of  carbonized 
wood,  with  fragments  of  bone,  pebbles,  and  stones,  some  of  which  ap- 
peared to  have  been  burnt,  together  with  the  right  metacarpus  of  a 
riieep,  perfect  but  carious.  Above  this  deposit  was  between  eight  and 
nine  feet  of  sand,  with  some  thin  seams  of  mussel  shells,  about  8}  ft. 
up,  capped  by  a  seam  nearly  a  foot  thick,  just  under  the  san^ 
Bur&ce  soil.  A  little  to  the  north,  and  still  lower  down  in  the  cliff, 
was  a  thin  dark  carbonaceous  band,  in  which  I  found  two  teeth, 
very  decayed,  of  a  sheep.  This,  and  the  first  seam  also,  contained 
xotton  fragments  of  lAttorina,  Purpura,  J^ucetnttm  (?),  Cardium, 
Times  (?).  Still  further  to  the  north  we  have  the  following  section. 
(1).  Sandy  soil,  with  mussel  shells,  9  inches.  (2).  Sand,  with  frag- 
ments of  mussel  shells,  4^ft.  (3).  Mussels,  with  carbonized 
wood,  i-fL  (4).  Sand,  1-ft.  (5).  Mussel  shells,  2.fb.  (G).  Sand, 
and  sandy  talus,  about  8  feet.  (7).  Shore  a  little  above  high- water 
mark.  Nevertheless,  though  I  have  to  thank  Mr.  Darbishire  for 
oonecting  my  error,  I  yet  doubt  whether  all  these  deposits  **  must 
be  set  down  as  appertaining  to  the  most  recent  human  period.'* 
That,  however,  is  a  point  of  minor  importance. 

P.S. — ^The  above  paper  was  written  immediately  after  making  the 
observations  recorded  therein.  At  that  time  I  concluded,  from  the 
silence  of  those  who  had  written  or  spoken  on  the  subject,  whether 
before  the  Literary  Society  at  Manchester  or  the  Geological  Society 
of  London,^  that  no  literature  existed  on  the  subject.  Since  my 
return  to  Cambridge,  in  conversation  with  various  friends,  I  have 
been  directed  to  sources  from  which  I  find  myself  not  alone  in  the 
opinion  expressed  above.  See  especially  the  abstract  of  a  paper 
"On  the  Agency  of  Land  Snails  in  corroding  and  making  deep 
Excavations  in  compact  Limestone  Bocks,"  by  Dr.  Buckland,  in  the 
Proceedings  of  the  Geological  Society  of  London,  Vol.  iii.,  p.  430; 
and  a  valuable  memoir,  ''Observations  sur  les  Helices  Saxicaves  du 
Boulonnais,"  by  M.  Bouchard-Chantereaux.'  The  author  of  the  latter 
discusses  at  considerable  length  the  mode  of  excavation,  and  attri- 
butes it  to  the  action  of  an  acid  secreted  by  the  snail's  foot.  His 
observations  on  the  form  and  arrangement  of  the  burrows  correspond 
very  closely  with  my  own,  and  his  excellent  lithogpraphs  of  two 
groups  might  almost  have  been  copied  from  some  of  those  near 
iJandudno.  

ni. — On  thk  Subfaoe-Gsoloot  of  thb  Lakz-District, 

By  C.  K  Bb  Rakob,  of  the  Geological  Survey  of  England  and  Wales. 

THE  following  notes  were  made  during  a  few  days'  leave  of  absenoe, 
spent  chiefly  on  the  Green-slate  area  of  the  Lake-district,  the 
beds  of  which  have  an  east-north-east  and  west-south-west  direction 

^  Quarterly  Journal,  YoL  xxt.    Proceedings,  p.  280. 
9  Annales  des  Sciences  Natorelles.    4me  Ser.,  Zoologie.    Tome  xri,^  ^«  197% 
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of  strike,  extending  across  the  country  in  a  belt  about  fourteen 
miles  in  width,  resting  on  the  Skiddaw  Slates,  and  passing  undsr 
the  various  divisions  of  the  Coniston  series.  The  characteristio 
feature  of  this  tract  of  country  is  the  uniformity  in  direction  of  all 
the  gorges,  or  depressions,  in  which  the  lakes  occur.  The  inidatiTB 
of  their  direction  (as  pointed  out  by  Dr.  Nicholson)*  appears  to  have 
been  given  by  a  system  of  north  and  south  faults  :  thus  Windermere, 
Bydal  Water,  Grasmere,  and  Thirlmere  may  be  said  to  lie  in  one  line 
of  depression.  Between  the  two  last-mentioned  lakes  the  pass  of 
Dunmail  Baise  forms  a  col  between  two  valleys.  In  the  bottom  of 
the  valley,  between  the  pass  and  Grasmere,  there  are  immense 
mounds  of  moraine  matter,  the  pebbles  are  all  angular  and  strictly 
local.  Steel  Fell  and  Seat  Sandal  form  two  cliffs  on  either  side, 
that  on  the  western  being  much  the  steeper;  the  summit  of  Helm 
Crag,  being  much  weathered,  forming  the  well-known  ''couohant 
lion  with  a  lamb  under  its  nose,"  of  the  guide  books.  Following 
up  the  ice  marks  of  Easdale  Valley  into  that  of  Raise  Beck,  there 
seems  little  doubt  that  the  two  glaciers  occupying  these  vaUeys 
united  between  Silver  How  and  Nab  Scar,  and  thence  bore  down 
upon  Loughrigg  Fell,  which  stopped  its  forward  progress  in  a 
direct  line,  deflecting  it  into  what  is  now  Bydal  Water.  The  lake 
Grasmere  is  excavated  in  a  rock-basin,  and  one  can  easily  understand 
its  excavation  being  due  to  the  immense  pressure  of  the  ice  infring- 
ing on  Loughrigg  Fell.  A  similar  state  of  things  took  place  at  the 
foot  of  Bydal  Water ;  the  rocks  hero  are  moutonneed  and  glaciated 
upwards. 

Moutonneed  rocks  occur  wherever  the  gorges  are  narrow  and 
contracted,  or  wherever  a  mass  of  rock,  opposite  the  entrance  to  a 
valley,  formed  a  bar  to  the  further  progress  of  a  glacier.  The 
glaciated  rocks  above  Skelwith  Force  being  an  example  of  the  first ; 
those  at  the  entrance  to  Grisdalo,  above  Patterdale  Hall,  of  the  second. 

The  feature  which  strikes  the  eye  of  a  geologist,  on  viewing  the 
country  from  the  top  of  Helvellyn,  is  not  the  **  sea  of  mountains"  of 
the  guide  books,  but  the  flatness  of  the  tops  of  the  hills  ;  the  valleys 
and  gorges  appearing  mere  gashes  in  the  upland  plain.  This  plain 
(which  may  possibly  be  part  of  that  old  plain  of  marine  denudation  which 
has  been  described  by  Professor  Bamsay,  in  his  "  Geology  of  North 
Wales"),  varies  but  little  in  elevation ;  the  watershed  of  the  lake 
country,  as  pointed  out  by  Mr.  Bolton,  being  a  complete  circle. 
Within  this  circle  all  the  streams  flow  north,  and  fall  into  the  rivers 
Derwent  and  Cocker,  which  unite  at  Cockermouth,  and  thus  drain 
nearly  the  whole  of  the  Lake-district.  Some  of  the  most  remarkable 
passes  of  the  district  are  situated  on  the  southern  edge  of  this  circle, 
as  Kirkstone  Pass  and  the  Pass  of  Dunmail  Baise.  It  would  thus 
appear,  before  rain  began  to  fall,  and  rivers  to  flow,  over  this  tract,  in 
pre-glacial  times,  that  there  was  a  circular  tract  of  high  flat  land  in 
the  centre  of  the  district,  surrounded  by  sloping  ground  dipping  out- 
wards in  every  direction.  This  circular  plain  (the  top  of  a  truncated 
cone)  being  no  doubt  the  result  of  a  pause  in  the  subsidence  during 

^  Geolo^  of  Cumberland,  p.  18. 
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Mr.  Mackintosh,  in  an  article  on  the  Lake-district  in  the  Oxo- 
LOOio^L  Maqazink  for  1865,  comments  on  the  fact,  that  "we 
oontinnally  meet  with  a  precipitous  escarpment  running  along  one  side 
of  a  mountain-range,  the  other  side  of  which  is  a  gradual  slope  ;" 
and,  further,  that  "  the  steep  escarpments  generally  face  the  east, 
south-east,  or  north-east,  apparently  showing  that  the  indenting  and 
undermining  current  must  have  assailed  the  ancient  Cumbrian 
Archipelago  from  the  east"  His  facts  are  undoubted,  but  I  r^ret 
I  cannot  agree  with  the  inference.  For  if  the  sea  formed  the  in- 
dented voes  of  the  eastern  slope  of  Helvellyn,  acting  from  the  east, 
it  could  not  have  also  formed  the  precipitous  slope  of  the  ioesiem  side 
of  the  narrow  Thirlmere  valley,  also  acting  from  the  east ;  for  as  the 
^vallev  runs  in  a  north  and  south  direction  at  the  foot  of  Helvellyn, 
it  follows  that  the  sea  must  have  entirely  denuded  away  the  Hel- 
Tollyn  range,  before  it  could  have  been  exposed  to  the  eastern 
breakers.  It  seems  to  me  rather  that  the  western  sides  of  the 
gorges,  or  eastern  sides  of  the  hills,  are  steeper  because  tbey  are 
most  exposed  to  frosts  and  consequently  to  landslips  than  the 
opposite  sides.  My  friend,  Mr.  Bolton,  of  Ulverstone,  thus  describes 
the  e£fects  of  a  winter's  frost  on  the  disintegration  of  the  rocks  of 
the  lake  district  :^ — "  At  Dow  Crags  sometimes  may  be  seen  a 
spectacle  of  no  common  interest ;  the  immense  cliffs  for  a  consider- 
ehle  distance  are  perpendicular,  and  in  some  places  overhang  the 
base,  containing  fissures  and  joints  which  admit  moisture.  .  .  . 
A  hard  frost  in  winter  converts  all  this  into  ice,  which,  by  its 
natural  expansion,  forces  o£f  from  the  parent  rock  largo  masses  of 
stone,  to  bound  and  crash  along  the  steep  descent  at  the  foot  of  the 
oliffii,  ....  some  large  blocks  even  entering  Goat's  Water 
before  their  progress  is  arrested,  the  border  of  that  small  lake  being 
covered  with  their  debris  .  .  .  several  single  stones  .... 
weighing  about  three  or  four  tons  each." 

The  western  sides  of  the  valleys  are  more  subject  to  landslips 
than  the  eastern,  not  only  because  they  are  more  subject  to  the  frost 
influence  of  easterly  winds,  but  because  the  normal  dip  of  the 
Oreen-slate  being  south-easterly,  the  rocks  of  the  western  slopes 
have  an  upward  dip,  causing  the  beds  to  have  a  tendency  to  slide 
along  the  dip  planes  into  the  valley  beneath,  while  the  inward 
dip  of  the  eastern  slopes  defy  the  efifect  of  frost  to  disintegrate  their 
mass.  They  do  not,  however,  entirely  escape ;  for  though  less 
ruthlessly,  and  less  suddenly  destroyed,  the  gradual  wear  of  western 
storms  of  wind  and  rain,  round  the  step-like  form,  first  impressed 
by  the  running  brook,  and  finished  by  the  glacier,  into  a  gradual 
slope,  or  rather  a  parabolic  curve. 

At  page  304  of  his  article,  "  on  the  Lake-district,"*  Mr.  Mackin- 
tosh mentions  the  eastern  side  of  Helvellyn,  as  a  ^'  sea  cli£f,"  which 

*  "  Geological  Fraprments,"  p.  46,  •  Dow,'  or  *  Doe,'  crags  are  a  little  west  of  Coni- 
■tone  Old  Man.— 0.  £.  R. 

*  Gbol.  Mao.,  Vol.  II. 
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he  accanitely  describes  as  being,    "  not  only  tlie  most  precipM 
but  iudonted  vriih  voes  separated  by  edges,  one  of  the  Toes  tent 
natini;  in  Red  Tarn  Cwm."    I  have  not  the  G-inch  ordnanoe  mbi 
of  thi?  district,  but  from  a  rough  observation  I  made,  when  ■» 
cending  the  precipitons  slope  described  by  Mr.  Mackintosh,  beliBil 
the  Kiso  is  about  8i>0  feet  below  the  apex  of  Helvellyn,  dipping^ 
an  angle  of  from  4(P  to  60° ;  on  the  Catchedeoam  side  the  aiq^ii 
rather  less,  on  Striding  Edge  rather  more.     From  the  bottom  of  Ai 
precipice  to   Red  Tarn  is  a  gradual   slope    of  perhaps  60  isA 
Through  the  centre  of  this  slope,  flows  Red  Tarn  Beck,  the  M 
commencement  of  which  is  found  in  a  small  pond  of  running  wiv 
immoiliately  below  the  precipice,  fed   by   a   number  of  sprinf^ 
issuing  from  the  base  of  the  cliff.     The  water,  notwithstsndii^  tti 
git'nt  heat  of  the  weather  at  the  time  of  my  visit  (Ang^ust),  was  intenselj 
cold.      From  the  dryness  of  the  season,  the  lake   Red  Tarn  v* 
empty,  and  I  therefore  had  an  opportunity  of  examining  its  bottoa 
The  banks  consist  of  angular  frs^gments,  derived  from  the  mountHi 
bIk^vo,  none  seemed  to  have  experienced  ice  or  glacier  action,  ml 
most  cert<iinly  there  was  no  sign  of  the  sea,   neither  a  roaiiM 
pebble,  or  a  single  foreign  fragment.     The  bottom  of  the  Tarn  vtf 
com]K)8ed  of  line  sand  brought  by  the  springs  out  of  the  mountun; 
the  banks  of  fragments,  torn  off  its  slopes  by  frosts  and  landslipft 
Tlio  sub-aerial  dc[>osit  in  which  this  lake  occurs,  appears  to  hsn 
chokoii  up  the  bottom  of  the  gorge  under  the  mountain  to  a  oob- 
sidorable  depth,  but  following  Red  Tarn  Beck,   down  the  valley 
towards  Ullcswater,  the  beck  cuts  down  to  rock,  which  is  here  and 
there  glaciated.     If  the  sea  formed  the  two  voes  on  either  side  of 
Striding  eiige,  it  is  difficult  to  understand  why  it  did  not  destroy  the 
edge  itself,  es|>ecially  as  we  know  that  the  sea  destroys  headlands  at 
the  same  and  even  **  quicker  rates  than  it  works  back  lowlanda.** 
Though  I  agree  with  Mr.  Mackintosh,  "  that,  in  those  river  gulleyi 
which  graduate  upwards  into  larger  valleys  we  may  often  discover 
a  sufficient  distinction  between  their  respective  contours  to  justify 
our  referring  the  one  to  fluviatile,  and  the  other  to  marine  denuda- 
tion '*  (p.  303).  as  applied  to   some  districts,   yet   I   think  sodi 
hollows  of  undulation  in  the  original  surface  of  marine  denudation, 
in  the  lake  district,  are  of  extreme  shallowness,  and  play  altogether 
a  secondary  and  unimportant  part  in  the  physical  features  of  the 
country.     Nor    does  it  appear   that   the   higher    portion  of  thif 
mountainous  district  was  ever  beneath  the  Glacial  sea.     From  the 
shortness  of  the  time  I  spent  in  the  Lake-districts  I  was  not  able  to 
make  out  the  height  to  which  it  reached,  but  the  rocks  did  not  appear 
to  be  gliiciated  above  a  level  of  about  1,700  feet  above  the  sea,  the 
glaciation  down  to  about  400  feet  above  sea  level  appearing  to  hate 
been  caused  rather  by  land  ice  than  by  the  grounding  of  ioe-beiga- 
In  the  low  country  of  Fumess,  the  same  sequence  of  upper  and 
lower  Boulder-clays,  divided  by  a  middle  sand  and  gravel,  occurs 
as  was  described  by  Mr.  Hull,  F.R.S.,  in  1863,  as  oocurring  in  the 
Manchester  district;^  which  classification  has  been  adopted  hy  Mr. 

*  Additional  Observa\ioTi&  oiv  VXv^  T^rw^  \)^'rai\&^  «^i^   Mflm.  lit,  Fhil.  Sodeijr 
Tol.  ii.,  3rd  aeries.    QeoL  ft\it .  ^«iiu,  w.  ^.  wi-^ ^V»^:^ . 
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Maokintosh  in  his  paper  on  the  "Nordi-weBtLanoasbire  Drifts,'*  lead 
before  the  Greologioal  Sodety  on  June  23rd  of  this  year. 

In  the  Manchester  district,  described  by  Mr.  Hull,  the  upper  and 
lower  chiys  are  identical  in  character ;  Uiey  are  both  of  a  reddish 
ooloor,  contain  rounded  and  sub-angular  pebbles  and  boulders,  which 
uppear  to  have  been  thrown  down  from  icebergs  in  a  Glacial  sea, 
lauier  than  by  an  ice  sheet.  The  lower  Boulder-clay  is  stated  by 
Mr.  Hull  never  to  make  its  appearance  in  the  hill  country,  and  the 
Middle  Drift,  which  rests  on  the  denuded  surface  of  the  lower  Till, 
in  the  low  country,  is  found  resting  on  the  bare  rock  in  the  upland 
TiUeys  of  south-east  Lancashire,  and  ihe  bordering  parts  of  Cheshire.^ 
In  one  locality  near  Macclesfield,  in  an  escarpment  half-a-mile  east 
of  die  Little  Dog  Inn,  on  the  Buxton-road,  Mr.  Prestwich,  F.B.S., 
discovered  marine  shells  in  Middle  Drift,  at  an  elevation  of  between 
1,100  and  1,200  feet  above  the  level  of  the  sea,'  which  nearly  cor- 
responds in  elevation  with  the  bed  with  marine  shells  on  Mod 
Tryfaen,  described  by  the  late  Mr.  Trimmer.  As  these  are  the 
Idlest  elevations  in  which  marine  shells  have  been  found,  and  as 
Mr.  HuU,  in  his  paper  on  the  Manchester  Drift,  states,  as  Sir  H.  De  la 
Beche  had  done  long  before,  that  no  erratic  ascend  the  hills  of  that 
district  above  an  elevation  of  1,800  feet,  and  that  **  not  a  trace  of  a 
foreign  rock  occurs  on  the  table-land  of  the  Peak,  which  is  about 
2,000  feet  high/'  it  would  appear  that  the  fact  of  the  absence  of  all 
traces  of  marine  action,  during  the  Glacial  and  Post-glacial  periods, 
above  an  elevation  of  1,700  feet  in  the  Lake-district,  is  in  accord- 
ance with  what  has  already  been  observed  in  East  Lancashire,  in 
Derbyshire,  Cheshire,  and  North  Wales,  and  that  there  is  little  or 
no  proof  that  the  north-west  of  England  was  ever  submerged  to  a 
greater  depth  during  those  periods.' 

I  cannot,  therefore,  agree  with  my  friend  Mr.  Mackintosh,  further 
than  admitting  that  the  sea,  in  Pre-glacial  times,  acting  along  lines 
of  weakness,  caused  by  faults  and  anticlinal  axes,  produced  hol- 
lows of  undulation,  which  determined  the  way  water  should  flow, 
and  in  which  rivers  and  brooks  should  cut  down  the  step-like  gorges 
of  our  existing  Lake- district. 

To  those  who  state,  with  Prof.  Sedgwick,  that  the  proof  of  the 
limited  excavating  power  of  rivers  in  the  lake  district  is  being 
furnished  by  the  small  quantity  of  detritus  they  have  yet  been  able 
to  deposit  in  the  lakes  which  receive  their  waters ;  it  may  be 
replied,  first,  that  the  lakes  not  only  receive  their  waters,  but  also 
deliver  them ;  that  the  lakes,  almost  without  exception,  are  nothing 
but  expanded  rivers  carrying  detritus,  not  into  lakes,  but  into  the 
sea.  To  take  an  instance:  Codale  and  Easedale  Tarns  flow  into 
Orasmere,  the  latter  into  Kydal  Water,  whose  waters,  flowing  down 
^e  Rothay,  enter  Windermere.  Blea  Tarn,  Langdale  Tarn,  Stickle 
Tarn,  Elter  Water,  all  flow  into  Brathay,  which,  after  falling  over 

*  Hull,  Mem.  Lit.  Phil.  Soc,  vol.  ii.,  etc.,  p.  465. 

•  Darbisbire,  Geol.  Mao.,  Vol.  XL,  p.  303. 

'  These  three  Drifts  do  not  occur  in  the  Ltke-distriot,  and  true  Moraine  Drift 
deBcends  as  low  as  100  feet  above  sea  level 
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Skelwith  Force,  and  receiving  the  drainage  of  Longhrigg  TuHi 
joins  the  Bothay  and  falls  into  Windermere,  which  also  reoems 
Blelham  Tarn,  £stbwaite  Water,  Out-Dubs  Tarn,  and  other  small 
lakes ;  the  Lake  Windermere  itself  flows  down  the  Leven,  a  am- 
siderable  river,  of  which  the  Kiver  Crake,  which  drainB  Conitfeon 
Wat^r,  is  a  tributary.  The  two  rivers  unite  at  Greenodd  and  flow 
into  Morecambe  Bay,  between  Ulverstone  and  Gartmell.  The  Leven, 
at  its  mouth,  therefore,  contains  the  drainage  of  at  least  twoitjr 
lakes,  of  wliich  five  are  of  considerable  size,  and  I  think  few  csa 
doubt  that  this  river  has  been  partly  instrumental  in  the  formatioii 
of  "Morecambe  Sands."  And,  secondly,  again  consideiing  the 
immense  depth  of  some  of  the  lakes,  the  deep  chasms  in  whidh  they 
lie,  it  is  impossible  to  say  that  there  are  not  immense  quantities  of 
detritus  concealed  beneath  their  placid  waters.  At  the  time  of  my 
visit  last  month,  from  the  dryness  of  the  season,  the  heads  of  many 
of  the  lakes  were  dry,  and  I  was,  therefore,  able  to  examine  sevend 
of  them,  and  I  found  the  bottom  invariably  to  consist  of  fine  allnvial 
sand,  capped  by  a  thin  coating  of  peat  or  vegetable  growth;  s 
section  through  one  of  these  deposits  would  probably  exhibit  s 
succession  of  thick  bands  of  alluvium,  and  thin  seams  of  peat»  the 
former  thrown  down  in  winter,  the  latter  formed  in  summer;  in 
this  way  several  tracts  have  been  reclaimed  at  the  heads  of  sevend 
of  the  lakes. 

I  have  been  induced  to  publish  the  above  hasty  notes,  beoanse^ 
with  the  exception  of  Mr.  Mackintosh's  paper,  to  which  I  have  so 
often  referred,  little  has  been  printed  on  the  Surface-geology  of  the 
district.  I  have  abstained  from  giving  any  sections  of  details, 
leaving  them  to  the  more  able  hands  of  those  officers  of  the  Geo- 
logical Survey,  who  are  now  engaged  in  the  survey  of  that  region. 

On  my  way  soutli,  I  called  on  Mr.  Bolton,  of  Ulverstone,  the 
author  of  a  most  interesting  work  on  the  geology  of  Fumess  (the 
result  of  more  than  seventy  years'  labour),  who  showed  me  blocks  of 
limestone  bored  with  holes  from  the  neighbouring  mountains,  and 
other  blocks  from  the  sea-be^ich  of  Walney  Island,  also  composed  of 
Carboniferous  limestone,  with  similar  holes,  in  cAch  of  which  maybe 
seen  the  two  perfect  shell  valves  of  a  Pholaa,  But  none  of  the 
holes  were  quite  so  large  as  those  described  to  me  by  Mr.  Mackintosh, 
as  occurring  in  the  block  he  sent  up  to  the  Geological  Society. 


IV. — On  the  Occukrenoe  of  Plants  in  the  Skiddaw  Slatxs. 

By  flBNRT  Allf.tne  Nicholson,  M.D.,  D.Sc,  M.  A.,  F.6.S.,  Locturer  on  Natural 
History  in  the  Extra- Academical  School  of  Edinburgh. 

(PLATE  XVIII.) 

rpiIE  occurrence  of  plant- remains  in  the  Silurian  and  Cambrian 
L  rooks  is  a  subject  of  great  interest,  but  one  which  has  not 
hitherto  been  sufficiently  investigated.  Many  supposed  plants  have 
been  described  by  Emmons,  Uall,  Billings,  and  Dawson,  from  the 
older  Palaeozoic  rocks  of  North  Ajnerica,  and  little  doubt  can  be 
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entertained  of  the  vegetable  nature  of  some  even  of  the  most  andent 
of  these.  Many,  however,  as  believed  by  Professor  E.  Forbes  and 
Mr.  Salter,  are  oertainly  referable  to  the  tracks  or  burrows  of  marine 
ynimftln.  More  recently  the  Cambrian  rocks  of  Sweden  have  yielded 
to  the  researches  of  Torell  and  Linnarsson  some  remarkable  im- 
pressions and  casts  of  fossils,  which  are  believed  to  be  of  a  vege- 
toble  nature  (Geol.  Mao.,  September,  Vol.  YI.,  p.  393,  Plates  XI., 
XII.,  and  Xni.).  In  Britain  there  is  not,  as  far  as  I  am  aware,  any 
instance  of  the  occurrence  of  plant-remains  in  deposits  of  Lower 
Silurian  age,  as  to  the  nature  of  which  all  authorities  are  agreed.^ 
The  Oldhamia  of  the  Cambrian  rocks  is  believed  by  Mr.  Salter  to  be 
a  plant,  but  good  authorities  would  place  it  either  amongst  the 
Polyzoa  or  Hydrozoa.  The  Crttziana  semipliccUa  of  the  Lingula  Flags 
has  often  been  assigned  to  the  Fuooids,  but  it  is  believed  by  Mr.  Salter 
to  be  '*  the  filled-up  burrow  of  a  marine  worm"  (Mem.  Ceol.  Survey, 
▼oL  iii.,  p.  248).  Long  ago  Professor  McCoy  described  from  the  Skid- 
daw  slates  (lowest  Llandeilo)  certain  fossils  which  he  believed  to  be 
fhcoids  (Quart.  Joum.  Geol,  Soc,  voL  iv.,  p.  223,  and  Pal.  Foss., 
pL  L  a).  After  studying  a  large  number  of  specimens,  however,  I 
have  been  compelled  to  come  to  the  conclusion,  held  by  Mr.  Salter 
and  Professor  Harkness,  that  these  fossils  (viz.  Palaochorda  major, 
P.  minor,  and  Chondrites  acutangtdus)  are  truly  referable  to  the 
action  of  marine  worms.  Within  the  last  few  years,  however,  I 
have  obtained  from  the  Skiddaw  Slates  several  fossils,  which  certainly 
do  not  admit  of  being  explained  in  this  manner,  though  I  would  not 
go  so  far  as  to  assert  that  they  are  unquestionably  plants.  The  age 
of  the  deposit  in  which  thoy  occur  renders  them,  at  any  rate — ^what- 
ever their  true  nature  may  be — of  sufficient  interest  to  merit  a  short 
description.  

BtUhotrephia  Earknessti,  n.  sp.  (PI.  XVllL,  Fig.  a).  In  his  Palseon- 
tology  of  New  York,  Professor  Hall  describes  several  species  of  plants 
under  the  generic  name  Buthotrephia,  their  range  in  time  extending 
from  the  Calciferous  Sandstone  up  to  the  Clinton  Group  (Upper 
Silurian).  The  characters  assigned  to  the  genus  are  as  follows: — 
"  Stems  sub-cylindric  or  compressed,  branched ;  branches  numerous, 
divaricating,  leaf-like  :  structure  vesicular"  ?  (See  Pal.  N.  York, 
vol.  i,  p.  8.)  The  nature  of  the  fossils  described  under  this  head  is 
such  as  to  show  clearly  that,  if  not  of  vegetable  origin,  they  are 
certainly  not  referable  to  the  operations  of  Annelides,  Molluscs,  or 
any  other  animals.  This  is  proved  by  the  fact  that  they  are  always 
more  or  less  regularly  branched ;  and  also  by  their  not  being  simple 
impressions  on  the  sediment,  but  by  their  possessing,  on  the  other 
hand,  a  true  organic  structure,  differing  in  colour  and  grain  from 
the  surrounding  matrix,  and  sometimes  even  exhibiting  a  carbona- 
ceous texture. 

In  the  upper  beds  of  the  Skiddaw  Slates,  I  have  found  specimens 
of  a  fossil  apparently  belonging  to  the  genus  Buthotrephisy  and  bearing 
considerable  resemblance  to  B.  gracilis,  more  especially  to  the  variety 

^  With  the  detaiU  of  Mr.  Hicks's  recent  discoTery  of  plants  in  the  Cambrian 
Bocki  of  St  Bayid'a  I  am  not  acquainted. 


496      Ihr.  Nichoban—On  PlanU  in  the  SHddaw  Slates. 

eroBBCk,  described  by  Hall  from  the  Clinton  Group  (Op.  dt.  toL  iL, 
pi.  T.  fig.  3).  The  characters,  however,  of  these  fossils  are  so  litkk 
definite,  and  the  above-mentioned  species  is  so  variable,  that  I  hait 
not  thought  it  safe  to  include  our  specimens  under  it,  more  eapeoiilbf 
as  they  exhibit  some  curious  points  which  are  not  present  in  ma 
American  form.  The  fossil  in  question  shows  unequivocal  orgaiiiB 
structure,  consisting  of  dark,  nearly  black,  cylindrical,  regmariy 
branching  stems,  usually  about  a  line  in  width,  which  can  not  bt 
obtained  in  relief,  as  they  split  right  through  when  the  shale  is  laid^ 
open.  The  best  specimen  which  I  have  found  is  broken,  and  con* 
sists  of  a  central  stem  giving  off  alternately  on  both  sides  long 
secondary  branches,  which  diverge  at  angles  of  from  25^  to  60^. 
The  terminations  of  none  of  these  branches  are  shown,  though  out 
attains  a  length  of  nearly  three  inches ;  nor  is  any  diminution  is 
their  diameter  observable.  The  secondary  branches  in  turn  bear,  at 
irregular  intervals,  on  both  sides,  short  tertiary  offsets,  which  ti^ 
rapidly  to  a  point,  and  would  seem,  therefore,  to  be  of  the  nature  d 
leaves.,  rather  than  the  bases  of  fresh  branches,  though  it  is  not 
possible  to  be  quite  certain  of  this. 

This  singular  fossil  is  imquestionably  the  remains  of  some  organism, 
and  cannot  be  referred  to  the  action  of  marine  animals  of  any  kind. 
Its  regular  mode  of  branching  demonstrates  this  beyond  a  doubi 
The  proofs  of  its  being  a  vegetable,  though  less  strong,  are,  I  think, 
sufficiently  weighty,  more  especially  as  it  is  difficult  to  see  what  elia 
it  could  possibly  be.  If  it  were  a  Sponge,  a  Polyzoon,  or  a  Coelen- 
terate  of  any  kind,  it  would  almost  infallibly  exhibit  some  structure 
by  whicli  this  could  be  certainly  determined,  the  nature  of  the  sedi- 
ment being  such  that  the  most  delicate  details — as  shewn  by  the 
accompanying  Graptolites — would  be  preserved.  It  is  not,  however, 
siliceous,  chitinous,  or  calcareous,  and  it  is  merely  of  a  much  coarser 
grain  than  the  enveloping  matrix.  As  to  its  place  in  the  vegetable 
kingdom,  it  were  premature,  in  the  absence  of  perfect  specimens,  to 
offer  any  decided  conjecture,  though  the  mode  of  branching  would 
not  lead  us  to  refer  it  to  the  Algaj.  Ilall,  however,  thinks  thai 
Bxdhotrephis  is  "doubtless  allied  to  the  recent  Fucus,"  and  it 
certainly  presents  some  resemblance  to  the  "  fucoids"  of  the  lower 
Ludlow  Rock  of  the  neighbourhood  of  Ludlow. 

Loc. — Upper  beds  of  the  Skiddaw  Slates,  Thornship  Beck,  near 
Shap. 

Buthotrephis  (?)  radtata,  n.  sp.  (PI.  XVIII.  Fig.  B.).— This  fossil 
occurs  only  in  conjunction  with  the  preceding,  and  in  exactly  the  same 
state  of  preservation,  so  that  there  is  some  reason  to  think  that  they 
are  different  portions  of  the  same  organism.  From  the  contiguity  of 
the  two  in  some  specimens — though  this,  of  course,  may  be  accidental 
— I  have  been  led  to  think  it  possible  that  this  fonn  may  in  reality 
be  the  whorled  leaves  of  B,  Ilarkneseii,  but  I  have  never  seen  them 
in  direct  connection.  Its  description,  however,  as  a  distinct  speciei 
must  be  regarded  as  simply  provisional,  and  I  have  placed  it  in  the 
genus  Buthotrephie  only  in  view  of  its  probably  being  a  fragment  of 
another  form. 
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JBL  radiata  oonsists  of  detached  whorls  of  tapering  leaves  (?), 
meetbig  in  a  common  centre,  narrow  at  their  origin,  and  gradually 
widening  out  to  terminate  in  blunt  rounded  extremities.  The  size  of 
the  whorls  varies  a  good  deal,  the  shape  being  circular  or  somewhat 
islliptioal.  The  number  of  rays  in  each  whorl  varies  from  ten  to 
twenty-five,  their  length  being  from  a  quarter  to  more  than  three- 
qoarters  of  an  inch,  and  their  breadth  at  the  extremities  being  from 
one-twentieth  of  an  inch  to  over  a  line.  The  colour  of  the  fossil  is 
nearly  black,  and  its  texture,  like  that  of  the  last,  is  of  a  much 
ooarser  grain  than  the  enveloping  matrix. 

It  is  even  more  difficult  than  in  the  case  of  B.  ITarkneaM  to 
imagine  what  this  can  be  if  not  a  plant,  its  form  not  being  that 
ordinarily  assumed  by  phytoid  animals.  It  seems,  however,  pretty 
certain  that  if  its  vegetable  nature  be  conceded,  it  can  hardly  be  re- 
ferred to  the  Algse. 

Zoc — ^Upper  beds  of  the  Skiddaw  Slates,  Thomship  Beck,  near 
Shap. 

Eophytan  (?)  palmaium,  n.  sp.  (PI.  XVIIL,  Fig.  o.)--Unlike  the  two 
preceding  forms,  this  exhibits  no  distinct  organic  structure,  but  pre- 
sents itself  merely  as  an  impression  upon  the  surface  of  the  stone.  The 
texture  of  the  rock  is  so  coeurse  that  nothing  further  than  the  shape 
of  the  fossil  can  be  stated.  It  consists  of  a  central  stem,  about  two 
lines  in  width,  which  gives  off  alternately  on  both  sides  fan-shaped 
expansions,  which  are  narrow  at  their  origin,  but  widen  out  rapidly 
till  a  breadth  of  about  three-quarters  of  an  inch  may  be  attained. 
A  similar  fan-shaped  expansion  terminates  the  stem,  and  all  are 
marked  with  numerous  sub-parallel  or  slightly  diverging  ridges. 

Having  only  a  single  fragmentary  specimen,  it  is  not  possible  to 
fix  accurately  the  position  of  this  fossil,  but  it  agrees  in  its  longi- 
tudinal furrowing  with  Eophyton,  and  may  be  placed  here  in  the 
meanwhile.  Its  characters  are,  I  think,  such  that  it  can  hardly  be 
ascribed  to  the  action  of  marine  worms,  and  it  is  chiefly  for  this 
reason  that  I  have  been  induced  to  describe  it.  It  also  exhibits  a 
much  greater  affinity  to  the  Wgsd  than  does  either  of  the  previously 
described  forms. 

Loc, — ^Lower  beds  of  the  Skiddaw  Slates,  BarfF,  near  Keswick. 

Chondritea  (?)  (PI.  XVIII.,  Fig.  d.) — Besides  the  above  I  possess  a 
fipecimen  from  the  Skiddaw  Slates  which  is,  probably,  referable  to  the 
genus  Chondritea,  1  do  not  describe  it,  however,  as  it  possibly  may 
belong  to  the  GraptoUUda,  and  its  state  of  preservation  is  such  that  this 
point  can  not  be  decided.  It  consists  of  a  branching  and  re-branch- 
ing frond,  the  branches  of  which  have  a  uniform  width  of  little  less 
than  a  line,  and  terminate  in  rounded  extremities.  The  branches  are 
flexuous,  and  are  given  off  alternately  in  a  sub-dichotoinous  manner. 
The  surface  of  the  specimen  is  so  much  discoloured  with  iron  that 
no  details  of  structure  can  be  macle  out. 

Though  larger  and  less  branched,  this  fossil  is  not  unlike  the 
Chondritea  veriaimilia  of  the  Ludlow  Rocks  of  the  Pentland  Hills, 
which  Mr.  Salter  fully  admits  to  be  a  true  fucoid  (Mem.  Geol.  Survey 
of  Scotland,  No.  31,  p.  134).   As  many  branched  Graptolites,  however^ 

VOL.  VI.— MO.  LXV.  ^*i 
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occur  in  the  Skiddaw  Slates,  and  as  this  exhibits  no  stractare,  it  it 
safest  to  leave  its  position  an  open  question. 

Loc. — Lower  beds  of  the  Skiddaw  Slates,  Bake  Beck,  near 
Melmerby. 

In  addition  to  the  above-described  obscure  but  interesting  fossiLB, 
the  Skiddaw  Slates  yield  numerous  specimens  which  might  be  re- 
ferred to  the  genus  PaJaophycus  of  Hidl.  I  should,  however,  be  cer- 
tainly disposed  to  think  that  most,  if  not  all,  the  fossils  referred  by 
Hall  and  Billings  to  this  genus  are  truly  of  the  nature  of  worm-trackB 
and  Annelide-burrows. 

Having  recently  obtained  several  new  forms  fh)m  lihe  Skiddaw 
Slates,  I  may  conclude  with  a  list  of  the  fossils  known  to  me  as  oc- 
curring in  this  formation. 

LIST   OF   FOSSILS  FBOM  THE  SKIDDAW  SLATES. 


CSTTSTACEA. 

JEglina  hinodosa^  Salt. 

„      ealiginota^  Salt. 
Agnottus  Moreit  Salt. 
Oaryocarts  Wrightii^  Salt. 
Leperditia  (P) 
Ogygia  (?) 

Phaeopa  NkhoUoniy  Salt 
Tnnueieus  Qibhtii,  Salt 
Annelida. 

Tracks  and  burrows    (Arenieolitet, 
Seoliies,  and  Hdminthites.) 

B&ACUIOPODA. 

Discitia  (F) 

Lingula  brevis^  Portl. 
Htdrozo  A  ( Oraptolitida) . 

Climaeograpsus  autennariuSy  Hall. 
„  bicomisy  Hall. 

„  teretiitsculus^  His. 

Dendrograpsus  HallianuSf  Prout.  (?) 
Dichograpsus  annulatus^  Nich. 
fragilis,  Nich. 
Loganiy  Hall. 
multiplex y  Nich. 
octobrachiatus.  Hall. 
reticulatus,  Nich. 
Bidymograpms  affinis^  Nich. 
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fucieuUttut^  Nich. 
^MKCPNM,  Hia. 
nitidus,  HaU. 
patului,  HalL 
i$rrut$dua^  HaU. 
texUnUf  HalL 
V'fraelm,  Salt. 
IHplogrtq^iiu  armatui^  l^idu 

BopkiH§(mif  Nich. 
mucromitua.  Hall. 
priatiniformU^  HalL 
f,  prisiisy  His. 

Fhyllograptus  AnnUy  Hall. 

„  angtuiifotiuSy  Hall. 

„  iypusy  Hall. 

PUurograpiua  (?)  vaganSy  Nich. 
Tetragrapsus  bryonoidety  HalL 
crucifeTy  HalL 
Headiy  Hall. 
yy  quadribraehiatu9y  HaU. 

TVigonograpsut  laneeoUUt4$,  Nich. 
Plantje  (?) 

Buthotrephisy  ffarkneuiy  Nich. 

„       (?)  radiatay  Nich. 
Eophyton  (?)  palmatum,  Nich. 
Chondrites  (?) 


ft 


i> 

»> 


EXPLANATION  OF  PLATE  XVIIL 

Fig.  A. — Buthotrephis  Harknessiy  8p.  nov.  nat.  size. 
Fig.  B. —        „         (?)  radiatay  sp.  nov.  „      „ 

Both  from  the  upper  beds  of  the  Skiddaw  Slates,  Thomship  Beck, 

near  Shap. 
Fig.  C. — Eophylofi  (?)  palmafum,  sp.  nov.  nat.  size.    From  the  lower  beds  of 

the  Skidaaw  Slates,  BarfF,  near  Keswick. 
Fig.  D. — Chondritetf  (?),  nat.  size.    From  the  lower  beds  of  the  Skiddaw  Slates, 

liake  Beck,  near  Melmerby, 
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V. — Oh  the  CoNNsonoN  of  ths  Okolooioal  STBucnruas  and  thb 
Phtsioal  Fsatubss  of  the  South-East  of  England,  with 
THE  Consumption  Death-rate. 

[A  paper  read  before  the  Greological  Society  of  London,  June  23,  1869.] 
By  William  Whitakbr,  B.A.  (Loud.),  F.G.S.,  of  tlie  Geological  Surrey  of  England. 

ALTHOUGH  the  subject  of  this  paper  has  already  been  discussed 
in  detail,^  yet,  as  Uiis  has  been  done  from  a  medical  rather  than 
firom  a  geological  point  of  view,  it  may  be  well  that  the  chief  facts 
of  the  case,  the  method  of  investigation  followed,  and  the  oonclusions 
oome  to,  should  be  brought  before  the  Geological  Society ;  for  the 
Society  will  not  fail  to  have  an  interest  in  noting  what  a  practical 
bearing  our  science  has  on  the  health,  as  it  has  long  been  Imown  to 
have  on  the  wealth,  of  mankind. 

In  1865  my  friend.  Dr.  Buchanan,  was  appointed  by  the  Privy 
Council  to  inquire  into  the  results  of  sanitary  improvements  in 
England.  With  this  object  he  visited  twenty-five  large  towns  in 
which  various  works,  designed  to  promote  the  public  health,  had 
been  for  some  yeturs  in  operation ;  and  studied  whether  any  change 
for  the  better,  in  the  general  health  of  the  population,  had  taken 
place  since  the  establishment  of  those  works,  and  if  so  what  that 
change  was. 

The  result  of  this  enquiry  was  published  in  the  Report  of  the 
Medical  Officer  for  1866,  and  whilst  showing,  as  was  expected,  that 
the  death-rates  from  fever,  cholera,  <&c.,  had  been  lowered,  it  also 
led  to  the  quite  unexpected  conclusion  that  consumption  had  been 
very  materially  affected.  This  disease  however  had  not  decreased 
in  all  cases,  and  on  examination  it  turned  out  that  the  lowering  of 
the  consumption  death-rate  went  along  with  the  decrease  of  water  in 
the  subsoil  by  improved  drainage,  but  did  not  steadily  go  along  with 
any  other  sort  of  improvement 

The  most  marked  instance  of  this  is  Salisbury,  where  the  death- 
rate  from  consumption,  since  the  new  drainage- works  have  been  in 
use,  is  about  half  what  it  was  before.  Taking  that  death-rate,  before 
the  establishment  of  the  sanitary  works,  at  100,  the  new  rate  is  51. 
The  next  town  on  the  list  is  Ely,  whore,  on  the  same  principle,  the 
new  rate  is  53,  whilst  at  Rugby  it  is  57,  at  Banbury  59,  at 
Worthing  64,  at  Leicester  and  Newport  68,  at  Macclesfield  69, 
at  Cheltenham  74,  at  Bristol  78,  at  Dover  80,  and  at  other  towns 
there  has  been  an  improvement  in  less  degree. 

These  figures,  which  are  calculated  from  the  death-rates  over  a 
number  of  years  (as  no  safe  conclusion  could  be  come  to  from  the 
statistics  of  a  very  short  time)  seem,  when  it  is  shown  that  no  other 
sanitary  work  had  any  particular  effect,  to  be  conclusive  as  to  the 
connection  between  land-drainage  and  consumption.  They  suggested 
to  Dr.  Buchanan  that  it  might  be  well  to  see  whether  natural  causes 

1  Report  of  the  Medical  Officer  of  the  PriTy  Council  for  1867,  pp.  14-17,  and 
57-110.    Sto.    London,  1868. 
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that  affect  the  saturation  of  the  subsoil  had  not  also  some  oonneotkm 
with  consumption;  or  in  other  words,  whether  places  on  those 
geological  formations  that  allowed  the  free  drainage  of  water  would 
not  have  a  lower  consumption  death-rate  than  places  on  less  pervioiu 
or  damper  beds. 

Dr.  Buchanan  having  been  commissioned  to  undertake  a  further 
enquiry,  with  the  object  of  bringing  new  facts  of  this  kind  into  evi- 
dence, application  for  the  needful  geological  data  was  made  by  the 
Medical  Officer  of  the  Privy  Council  to  the  Director-Greneral  of  the 
Geological  Survey,  and  of  course  all  the  information  in  the  posses- 
sion of  the  Survey  was  placed  at  Dr.  Buchanan's  disposal. 

After  a  little  consideration  we  saw  that  it  would  be  useless  to  take 
up  for  examination  any  district  in  which  the  surface-deposits  of 
gravel,  etc.,  had  not  been  mapped,  as  well  as  the  regulcur  formations ; 
and  also  that  it  would  not  do  to  take  small  areas  scattered  here  and 
there  about  the  kingdom :  one  large  connected  tract  was  essential  for 
any  trustworthy  result  This  at  once  limited  the  range  of  the 
enquiry  to  the  South-East  of  England ;  for  only  in  the  counties  of 
Kent,  Surrey,  and  Sussex  (or  part  thereof),  had  the  Greological 
Survey  mapped  those  surface-deposits  (with  some  exceptions  of  no 
gre^t  importance  here).  There  are  other  tracts — as  in  Lancashire — 
where  the  drift  has  been  mapped,  but  they  are  of  much  smaller 
extent.  This  limitation  having  been  made,  I  was  instructed  to  give 
Dr.  Buchanan  all  the  help  in  my  power,  and  consequently  I  worked 
with  him  for  some  little  time,  referring  to  my  colleagues  for  informa- 
tion as  to  districts  that  were  out  of  my  own  personal  knowledge. 

Luckily  for  the  enquiry  the  aforesaid  three  counties  have  other 
recommendations.  They  are  without  any  great  manufacturing 
industry  ;  and  the  conditions  of  life  in  factories  had  been  proved,  by 
previous  investigations,  to  have  an  influence  of  their  own  upon  the 
disease  in  question  :  they  have  great  variety  of  soil,  and  yet  their 
geological  formations  have,  for  the  most  part,  a  continuous  outcrop, 
and  often  take  up  broad  tracts ;  and  they  have  many  different 
conditions  of  surface,  but  without  the  level  of  the  ground  being 
subject  to  too  abrupt  changes,  such  as  would  be  found  in  mountainons 
districts. 

The  metropolitan  parts  of  Kent  and  Surrey  had  of  course  to  be 
left  out  of  consideration,  as  it  would  be  quite  hopeless  to  investigate 
a  place  like  London,  in  which  there  are  so  many  disturbing  causes, 
such  as  the  presence  of  large  hospitals  and  the  exceptional  industrial 
conditions  of  the  population. 

It  is  needless  for  me  to  enter  here  into  the  purely  statistical  part 
of  the  enquiry,  or  the  various  allowances  that  had  to  be  made  for  the 
influence  of  public  institutions  ;  for  the  influx  of  visitors  to  places 
supposed  to  bo  good  for  consumption ;  for  wrong  returns  of  the 
causes  of  death,  <fec. ;  enough  to  say  that  all  these  things  were  care- 
fully taken  into  account  by  Dr.  Buchanan. 

The  geological  part  of  the  enquiry  was  two-fold,  embracing  in  the 
first  place  the  conaideTalioii  oi  i\i<i  composition  and  character  of  the 
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formationB  of  the  three  ooanties,  and  the  descriptioii  of  the  strati- 
graphical  conditions  and  physical  features  of  the  58  districts  which 
supplied  the  statistical  data ;  and,  in  the  second  place,  being  directed 
to  an  estimation  of  the  number  of  people  living  on  each  formation. 
In  the  former  of  these  the  knowledge  of  my  colleague,  Mr.  Topley, 
was  made  use  of  for  part  of  the  Wealden  area ;  whilst  Mr.  Bristow 
gave  some  information  on  the  southern  edge  of  Sussex  and  Hamp- 
shire, a  very  small  part  of  which  latter  county  came  within  the 
bounds  of  Ih:.  Buchanan's  work. 

The  geological  formations  of  the  South-East  of  England  range 
from  the  Bs^gshot  Beds  down  to  the  Hastings  Beds,  without  any 
gap,  the  series  being  perfect  Besides  these  there  are  alluvial  flats, 
both  as  broad  marsh-lands  and  as  narrow  strips  along  streams; 
fringes  of  shingle  and  blown  sand  along  parts  of  the  coast :  and  a 
great  number  of  tracts  of  Drift  loam,  gravel,  and  sand  on  all  forma- 
tiohs,  at  many  levels,  and  of  various  sizes. 

In  working  out  conclusions  £rom  the  data  that  had  been  got 
together  it  is  clear  that,  as  saturation  of  subsoil  was  the  chief  thing 
to  be  considered,  the  mere  permeability  or  impermeability  of  a 
formation  was  not  the  only  condition  to  be  examined ;  but  that  the 
height  and  slope  of  the  ground  and  the  dip  of  the  beds  were  im- 
portant matters,  as  well  as  any  other  fact  that  bore  on  the  water- 
holding  power  of  the  beds  or  their  capacity  for  drainage  in  any 
district 

From  the  varying  character  of  some  of  the  formations  (as  for 
instance  the  Lower  London  Tertiaries,  the  Lower  Greensand,  and 
the  Hastings  Beds),  great  care  had  to  be  taken  to  avoid  hasty 
generalisations,  and  a  detailed  consideration  of  each  particular  dis- 
trict was  made  needful,  the  same  formation  having  different  characters, 
and  giving  rise  to  different  physical  features  and  conditions  in  dif- 
ferent parts. 

Again,  though  a  formation,  as  the  London  Clay,  might  be  of  the 
same  character  throughout  the  whole  area,  yet  any  generalisation  at 
once  founded  on  that  fact  might  have  been  false ;  for  it  was  soon 
found  to  be  absolutely  essential  to  consider  how  the  country  formed 
by  such  a  homogeneous  formation  is  modified  by  the  oocurrence  of 
cappings  of  gravel,  <fec.,  districts  of  bare  clay  being  practically  quite 
distinct  from  those  where  the  clay  is  covered  by  10  or  20  feet  of 
pervious  gravel. 

This  detailed  method  of  examination  sometimes  showed  that  large 
areas  formed  of  like  beds,  and  which  at  first  sight  might  have  been 
thought  to  be  of  like  character,  were  really  far  from  being  so :  thus 
the  London  Clay  and  the  Weald  Clay  are  both  thick  masses  of  im- 
permeable beds  of  much  the  same  composition,  but  the  broad  tracts 
over  which  they  crop  out  are  for  the  most  part  quite  unlike.  The 
differences  between  the  two  great  clay-countries  of  the  South-East 
of  England  are  so  many  that  perhaps  they  may  be  best  shown 
when  thrown  into  the  form  of  a  table,  as  below,  from  which  it  may 
be  seen  that,  whereas  .the  London  Clay  is  so  disposed  as  for  the 
most  part  to  allow  of  the  floMring  off  of  surface-water,  the  Weald 
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Clay  is  favourable  for  holding  back  the  same,  and  therefore  the 
districts  formed  by  the  two  clays  are  quite  dififerent  in  this  important 
particular. 

ComparisoM  of  the  Diairtcts  taken  up  hy  the  Outcrops  of  the  Londam 

Clay  and  of  the  Weald  Clay. 

London  Clay. 

(1).  Often  coTered  by  grarel,  especially 
in  the  popaloos  districts. 

(2^.  Tne  capping  of  grarel  is  mostly 
of  fair  thickness. 

(3).  Forms  a  comparatiyely  high 
country  (®^^t  in  the  grarel-flats 
bordering  the  Thames),  and  is  not  closely 
bordered  by  higher  groond  of  other 
formations. 

U).  Has,  for  the  most  part,  a  gently 
unaolating  surface  (except  for  the  grarel- 
flats). 

(6).  "With  comparatiTely  few  rivers, 
ana  those  almost  wholly  from  its  own 
draina^  (except  where  the  larger  riyers 
flow  directly  across  it,  through  yalleys). 


Wkald  Cult, 
(1).  Less  coyered  by  grareL 

(2).  The  g^rayel  is  oompantiTety  Hub, 
ana  often  insigniflcant. 

(3).  Forms  a  low  country,  boidend  on 
both  sides  by  higher  ground. 


(4).  Forms  a  flatter  coantiy,  Imi 
yaried  by  undulations,  and  those  of  less 
height. 

(6).  Is  a  channel  for  many  riyoi, 
which  carry  off  not  only  its  own  drainage, 
but  also  that  of  the  higher  giound  on 
either  side,  and  which  meancler  oyer  it 
for  long  distances,  and  with  slight  CdL 


At  first  sight,  and  in  a  purely  geological  aspect,  the  general  result 
of  the  enquiry  might  be  summed  up  as  follows :  that  the  oonsumptioii 
death-rate  varies  roughly  as  the  age  of  the  formations  (disregarding 
alluvium,  gravel,  &c.,  which  are  distributed  pretty  fairly  over  all)  : 
the  districts  of  the  Tertiary  beds  and  the  Chalk  holding,  as  a  rule, 
the  highest  place,  that  is  to  say  having  the  lowest  death-rate  ;  those 
of  the  Wealden  beds  taking  the  lowest  place ;  and  those  of  the  inter- 
mediate Greensand,  &c.,  coming  in  the  middle.  But  this  would 
give  a  very  illusive  view,  for  there  are  many  exceptions. 

Two  methods  of  analysis  of  the  obtained  facts  were  used  by  Dr. 
Buchanan.  Firstly,  grouping  the  registration-districts  in  tlieir  order 
of  consumption  death-rate,  to  see  what  proportion  of  the  population, 
in  each  group,  live  on  pervious  or  impervious  soils.  For  this  purpose 
fifty  of  the  districts  (the  remaining  eight  being  left  out  as  having 
exceptional  characters,  and  needing  further  examination)  were  classed 
in  five  groups  of  ten  each,  with  the  following  result : — 


Oroups  of  Ten  Registration  Diatriets. 


1.  With  Lowest  Consumption  Death-rate 

2.  „     Higher 
3, 
4. 
5.  With  Highest  Consumption  Death-rate 


» 


'» 


»» 


>» 


»> 


Percentage  of  Papulation. 
A 


On  Pervious 

On  ImperricHU 

Soils. 

Soils. 

90-9 

91 

87-7 

12-3 

79-6 

20-6 

79-2 

20-8 

64-2 

35-8 

These  gross  results,  though  at  first  sight  more  exact  than  the 
rough  general  result  first  given,  are  however  open  to  many 
objections,  one  oi  the  c\i\ei,  m  ti  ^y2\o^Qal  ^oint  of  view,  being 
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that  the  physical  features  of  the  districts  are  not  taken  into  account, 
and  therefore  the  classification  of  the  soils  as  pervious  and  imper- 
Tious  is  in  some  cases  delusive ;  for  a  very  low-lying  tract  of 
pervious  beds  may,  from  its  position,  be  saturated  with  water  that 
cannot  escape,  and  would  therefore  be  in  no  better  case,  as  regards 
the  draining  away  of  water,  than  a  tract  of  impervious  beds ;  indeed 
not  so  well  off  perhaps  as  a  high-lying  sloping  tract  of  the  Utter  kind. 

The  second  method  of  numerical  analysis  adopted  by  Dr. 
Buchanan  was  calculated  to  lead  to  more  exact  and  valuable  results. 
Its  plan  was,  to  quote  his  own  words,  ''to  select  out  of  the  fifty- 
eight  districts  such  as  are  most  comparable  with  each  other  in  regard 
of  their  position  and  geological  structure,  and  to  see  how  their 
phthisis  is  affected  by  the  perviousness  or  imperviousness,  elevation 
or  lowness,  slope  or  flatness,  in  the  members  of  such  more  limited 
series,"  a  method  which  involved  various  comparisons  of  districts 
and  formations. 

FiraUy,  as  regards  the  amount  of  consumption  on  pervious  soila 
from  which  water  can  drain  away,  compaied  with  that  on  more 
impervious  or  retentive  soils,  llie  great  tract  known  as  "the 
Weald,"  contains  within  itself  good  materials  for  such  a  comparison, 
the  districts  that  are  chiefly  on  the  more  sandy  and  moi*e  sloping 
Hastings  Beds  contrasting  with  those  on  the  flatter  Weald  Clay. 
In  no  case  indeed  is  a  district  wholly  sand  or  wholly  clay,  but  the 
proportion  of  the  population  living  on  clay  or  on  sand  varies  greatly; 
moreover  many  of  the  districts  are  partly  on  other  formations. 
Parts  where  the  Weald  Clay  is  covered  by  gravel,  being  of  an  inter* 
mediate  character,  were  treated  as  half  pervious  and  half  retentive. 
There  were  found  to  be  fifteen  registration-districts  in  which  the 
greater  part  of  the  population  lived  on  the  various  divisions  of  the 
Wealden  series,  and  an  examination  of  these  showed  that  the 
districts  with  the  higher  consumption  death-rates  have  the  larger 
proportion  of  their  population  on  retentive  beds,  and  that  those  with 
the  lower  rates  have  the  larger  proportion  on  the  more  pervious  beds ; 
the  numbers  varying  from  95  per  cent,  of  the  population  on  pervious, 
and  5  per  cent,  on  retentive  soils  in  the  case  of  Hastings  (which, 
after  proper  correction  has  been  made  for  the  influx  of  invalids, 
seems  to  be  the  second  best  district  on  the  Consumptive  Bill  of 
Health),  to  30  per  cent,  and  70  per  cent,  respectively  in  the  case  of 
Petworth,  which  is  the  worst  district  but  two  out  of  the  whole  fifty- 
eight. 

Like  results  were  got  by  the  comparison  amongst  themselves  of 
the  ten  districts  in  which  the  greater  part  of  the  population  live  on 
the  Lower  Greensand. 

Secondly,  a  comparison  was  made  between  districts  composed 
mostly  of  pervious  soils  at  a  fair  height  and  with  a  good  slope,  in 
short  in  which  there  were  good  facilities  for  the  draining  away  of 
water :  and  other  districts  of  like  beds,  but  which  from  their  position 
and  character  were  more  liable  to  saturation.  In  this  case  the  slope 
of  underlying  impervious  beds  is  sometimes  important,  as  a  shallow 
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basin  of  sand  or  gravel  on  olay  is  favoorable  for  the  holding  raihor 
than  for  the  flowmg  off  of  water.  From  this  comparison,  it  was 
found  that  districts  mainly  on  a  set  of  pervious  beds  (whether  of 
gravel  over  London  Clay,  of  the  sandy  and  pebbly  Lower  Londoii 
Tertiaries,  of  Chalk,  or  of  Lower  Qreensand)  and  which  have  a  fedr 
general  height,  and  a  fair  slope  of  surface,  have  a  lower  oonsumptkm 
death-rate  than  other  districts  on  the  same  formations,  but  at  lower 
levels,  and  with  flatter  surfeu^es. 

There  is  one  remarkable  kind  of  exception  to  this  rule.  It  is  that 
the  low-lying  tracts  of  shingle  bordering  the  shore,  and  saturated 
more  or  less  by  sea-water,  seem  to  be  not  badly  off  in  respect  of 
consumption, — Dover,  where  a  large  part  of  the  population  live  cm 
shingle,  being  a  notable  case  in  point. 

Thirdly y  districts  chiefly  of  impervious  formations  were  examined 
with  regard  to  their  physical  features ;  the  higher  and  more  sloping, 
which  allow  of  the  flowing  off  of  surface-water,  being  oompared 
with  those  that  are  lower  and  flatter,  and  on  which  therefore  water 
rests  longer.  This  of  course  was  little  more  than  a  comparison  of 
the  two  great  clay-tracts,  those  of  the  London  Clay  and  of  tiie  Weald 
Olay,  the  physical  differences  of  which  have  been  notioed  before 
(p.  602). 

The  gravel-covered  London  Clay  ranges  itself  amongst  the  per- 
vious formations,  but  a  comparison  of  the  two  clays  when  bare 
shows  a  great  difference  in  their  consumption  death-rate.  Many 
districts  have  a  goodly  proportion  of  their  population  on  the  sloping 
London  Clay  without  their  consumption  being  much  affected, 
whereas  in  those  that  havo  nmch  population  on  the  flat  Weald  Clay 
the  death-rate  is  high  ;  so  that  here  again  wetness  and  consumption 
go  together. 

The  few  exceptions  are  perhaps  one  of  the  best  proofs  of  the 
rule.  On  those  parts  of  the  South  Coast  where  a  large  population 
lives  on  London  Clay  the  consumption  is  very  high, — Chichester 
indeed  standing  worst  of  the  fifty-eight  districts.  Now  in  that 
country  the  London  Clay  has  not  its  usual  features,  but  forms  a 
more  or  less  gravel-covered,  low-lying,  water-logged  flat,  being 
(exceptionally)  much  in  the  usual  condition  of  the  Weald  Clay. 

As  the  shingle-tracts  bordering  the  sea  seem  to  be  an  exception  to 
the  rule  that  low-lying  pervious  beds  are  much  worse  off  than  those 
at  higher  levels  ;  so  the  alluvial  flats  bordering  the  sea  seom  to  form 
an  exception  to  the  rule  amongst  impervious  beds,  the  striking  case 
being  Sheppey,  which  stands  at  the  head  of  the  whole  fifty-eight 
districts,  although  the  greater  part  of  its  population  live  on  alluvium, 
close  to  the  sea,  and  at  about  the  sea-level.  One  is  led  to  think 
therefore  that  saturation  by  sea- water  and  saturation  by  fresh- 
water are  quite  different  matters,  and  that  whereas  the  latter 
increases  the  consumption  death-rate,  the  former  is  comparatively 
harmless,  or  perhaps  even  beneficial.  Sea  air  too  may  be  good  for 
consumptive  patients. 

The  concluBionB  tWt  xe^x^il  ^tqtix  the  geological  and  statistical 
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examination  of  the  oonnties  of  Kent,  Surrey,  and  Sussex,  of  which 
an  outline  has  been  given  above,  are  as  follows  : — 

(1).  That  on  pervious  soih  there  is  less  eoMtanption  than  on  itn* 
pervious  soUs, 

(2).  That  on  high-lying  pervious  soils  there  is  less  consumption  than 
an  low-lying  pervious  soils, 

(3).  That  on  sloping  impervious  soils  there  is  less  consumption  than 
an  flat  impervious  soils. 

(4).  These  inferences  must  be  put  along  with  the  other  fact,  that 
artificial  removal  of  subsoiLwater,  ahne,  of  various  sanitary  works, 
has  largely  decreased  consumption. 

From  which  follows  the  general  inference,  that  wetness  of  soil 
18  A  GBEAT  CAUSE  9F  ooKSUMPTioN,  uo  Other  coudition  having  been 
found,  in  the  course  of  these  inquiries,  to  go  along  with  the  con- 
sumption death-rate  to  any  great  extent 

The  value  of  such  a  conclusion,  should  it  stand  the  test  of  further 
examination,  cannot  I  think  be  over-estimated.  It  would  introduce 
a  new  principle  and  object  into  the  carrying  out  of  those  drainage- 
works  that  have  been  so  much  called  for  of  late ;  it  would  aid 
ocmsumptive  people  in  choosing  healthy  living-places,  and  in  avoid- 
ing those  that  may  be  hurtful ;  it  would  lead  to  the  lessening  of  a 
disease  that  is  the  special  curse  of  our  country ;  and,  by  bringing 
men  of  science  something  nearer  to  the  knowledge  of  the  first  cause 
of  consumption,  it  might  lead  to  the  discovery  of  that  cause,  and  of 
such  treatment  and  remedies  as  would  successfully  grapple  with  the 
disease. 

Confirmatory  and  independent  evidence  of  the  truth  of  the  above 
conclusion  comes  to  us  from  America,  Dr.  Bowditch  having  drawn 
attention,  in  1862,  to  the  fact  that  ''medical  opinion  in  Massa- 
chusetts ....  tends  strongly  to  prove  ....  the  existence  of  a 
law  in  the  development  of  consumption  in  Massachusetts  ....  that 
dampness  of  the  soil  ....  is  intimately  connected,  and  probably  as 
cause  and  eflfect,  with  the  prevalence  of  consumption." '  The  Begis- 
trar-General  for  Scotland,  quoting  the  above  (in  his  Seventh  Annual 
Beport),  and  applying  it  to  eight  large  towns  in  Scotland,  accepts 
the  theory.  It  is  right  to  add  however  that  no  such  detailed  exami- 
nation, as  in  our  case,  seems  to  have  been  made  in  either  America 
or  Scotland. 


n^OTICES      OIF      IMIEIMIOIErS. 

» 

I. — ^Experiments  ok  Contortion  of  Mountain  Limestone.' 

By  Louis  C.  Miall,  Esq. 

T  has  been  well  established  by  numerous   experiments  that  no 
rigid  body  is  either  quite  indexible  or  perfectly  elastic.     All 

I  «  Consumption  in  New  England  and  elsewhere,  or  Soil-moisture  one  of  its  chief 
causes.**  Ed.  2.  Boston,  1868.  I  should  state  that  Dr.  Buchanan  did  not  know  of 
this  pamphlet  until  the  completion  of  his  own  researches. 

>  Eead  before  the  British  Association  (SectLon  G.)  at  ExAiex^  KAi^gu^  YV^^^. 
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bodies  are  altered  in  form  by  pressure,  and  every  bbange  of  form 
produces  some  permanent  alteration,  however  slight,  either  in  shape 
or  texture.  When  any  substance  is  bent,  the  total  deflection  is  made 
up  of  two  elements,  which  may  be  termed  elasticity  and  set,  or  tem- 
porary and  permanent  deflection. 

The  practical  importance  of  this  distinction  in  iron-work  has  led 
to  valuable  investigations  respecting  the  changes  produced  in  that 
metal  by  strains.  Mr.  Hodgkinson  and  Mr.  Fairbaim  have  prepared 
tables  which  give  the  results  of  many  experiments  of  this  kind. 
More  recently,  M.  Tresca  has  investigated  the  subject,  and  his  paper 
on  the  "  Flow  of  Solids,"  read  before  the  Institution  of  Mechanical 
Engineers  at  Paris  in  1867,  contains  an  account  of  various  experi- 
ments instituted  to  prove  that  the  behayiour  of  liquids  under  pres- 
sure is  only  one  case  of  a  general  law,  which  may  he  extended  to  solids 
also,  being  of  course  particularly  conspicuous  in  those  solids  which, 
like  iron  and  lead,  possess  a  marked  ductility. 

The  geologist  is  aware  that  rocks  also  are  capable  of  both  tem- 
porary and  permanent  deflection.  Contorted  rocks,  of  which  a  vast 
number  of  examples  are  known,  shew  that  in  many  cases  compact 
and  solid  strata  have  been  crumpled  up  like  folds  of  cloth,  while  the 
contained  fossils  have  been  occasionally  curiously  distorted,  yet  with- 
out fracture.  It  is  quite  unnecessary  to  cite  instances  of  what  is 
well-known  to  all  students  of  geology.  From  the  earliest  days  of 
the  science  these  phenomena  have  been  referred,  and  no  doubt 
justly,  to  slow  and  long  continued  pressure.  But  I  am  not  aware 
that  the  matter  has  ever  been  investigated  with  quantitative  pre- 
cision, and  the  experiments  which  I  am  about  to  quote  wore  accord- 
ingly directed  to  this  issue — an  exact  comparison  of  sudden  and 
continuous  strains  with  reference  to  the  deflection  which  they  can 
respectively  produce. 

The  apparatus  which  has  been  contrived  to  prosecute  this  inquiry 
is  of  a  simple  kind.  The  machine  here  exhibited  is  adapted  for  pro- 
ducing visible  deflection  in  thin  slabs  of  stone.  The  lamina  is 
clamped  at  one  end  of  a  block,  the  length  to  be  bent  is  regulated  by 
sliding  the  block  along  a  groove,  and  a  known  weight  descends  upon 
the  free  end.  Provision  is  made  that  the  weight  shall  act  upon  a 
knife-edge,  which  is  always  perpendicular  to  the  surface  of  the  slab 
and  always  applied  to  the  same  line.  '  By  means  of  an  index,  the 
deflection  can  be  read  accurately  to  hundredths  of  an  inch. 

With  this  apparatus  I  have  made  experiments  for  some  months 
past,  but  the  process  is  so  slow,  several  weeks  being  required  for 
one  operation,  that  the  results  hitherto  arrived  at  are  very  limited. 
I  have  as  yet  tested  carefully  no  material  except  mountain  limestone, 
and  there  is  still  much  to  be  done  in  studying  the  effect  of  small  but 
long  continued  strains  upon  that  substance. 

The  annexed  table  gives  the  results  of  one  series  of  contortion  ex- 
periments. A  number  of  observed  facts  have  been  neglected  in  order 
to  give  prominence  to  the  chief  point,  viz.  the  difference  in  the  de- 
flections which  may  be  produced  by  the  sudden  application  of  a  con- 
siderable weight  said  ticie  i^ioVou^^^d  action  of  slight  pressure.     The 
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angles  have  been  deduced  from  the  amoont  of  peipendicnlar  de- 
flection, and  ihey  aro  consequently  all  taken  as  rectilinear. 

EaeperimenU  an  ContorUan  of  Mountain  Limestone. 
No.  1.  t-Jt^  in. 


211m. 

Immedisielj 

(broke  at)  2*2" 

No.  2.  T^  in. 

21be. 

Immediately 

(broke  at)  2*5° 


7oi. 
3  weeks 

7-4' 


7oz. 

2  months 

11-6" 


BecoTeredin 

8  weeks 

2r 


7oi. 

3  weeks 

816* 


7oz. 

2  months 

1016* 


Broke  after 
6  days 


No.  3.  y^  (bituminous). 


21be. 


7oz. 


Immediately        j  3  weeks 

(broke  at)  276*     1  7-66* 

No.  4.  1-^  (bituminous). 


7oz. 

2  months 

11-2* 


BeeoTeredin 

3  weeks 

31* 


21be. 

5oz. 

Immediately 

3  weeks 

(broke  at)  216* 

71* 

6oz. 

3  weeks 

12-6* 


Broke  after 
11  days 


Another  circumstance  connected  with  these  experiments  has  some 
interest  in  connection  with  geological  phenomena.  I  have  found  re- 
peatedly that  the  slabs,  when  bent  to  any  considerable  angle,  have 
exhibited  a  great  tendency  to  break  transversely.  This  has  generally 
appeared  some  days  after  the  strain  was  removed.  In  those  cases 
where  sharp,  unbroken  bends  occur  in  rocks,  the  tendency  to  fracture 
has  been  probably  overcome  by  the  pressure  of  superinciunbent 
mass.  As  yet  I  have  not  been  able  to  imitate  the  natural  conditions 
so  as  to  verify  this  explanation  experimentaUy,  but  I  have  no  doubt 
of  its  correctness.  In  one  well-marked  instance  in  the  Mountain 
limestone  district  of  Yorkshire  an  anticlinal  flexure  passes  eastwards 
into  an  anticlinal  fault  with  gradually  increasing  displacement.  The 
geological  evidence  in  this  case  shews  unmistakably  that  the  lime- 
stone was  covered  at  the  time  of  disturbance  by  a  considerable  thick- 
ness of  upper  Carboniferous  strata,  which  are  also  known  to  have 
materially  diminished  eastwards, — that  is,  in  correspondence  with 
the  alteration  in  the  character  of  the  anticlinal. 

Some  interesting  facts  have  been  observed  by  the  microscopic  ex- 
amination of  the  deflected  substances,  but  these  results  require  more 
complete  investigation.  In  order  to  operate  upon  thicker  slabs,  I 
am  preparing  a  micrometer  screw  which  will  read  deflection  to 
1-1500  inch.  At  some  future  time  I  hope  to  bring  a  fuller  collection 
of  observations  under  the  notice  of  geologists. 
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n. — On  Gkbtain  Phekomisna  in  thb  Drift  mxab  Nobwich.^ 

By  John  £.  Taylor,  Esq. 

IT  hae  been  well  observed  that  in  Norfolk  we  possess  the  best 
graduated  series  of  later  deposits  from  the  Pliocene  age  upwards, 
to  be  found  in  Great  Britain.  With  the  exception  of  the  *'  Purple 
Clay,"  found  by  Messrs.  Wood  and  Borne  in  Lincolnshire,  aad 
believed  by  them  to  be  of  later  date  than  the  upper  Boulder-day  of 
Norfolk,  we  have  all  the  Pleistocene  series  complete.  Notwith- 
standing this,  there  are  few  "  debateable  lands  "  more  open  to  dif- 
ference of  opinion  than  those  of  Norfolk.  Every  now  and  then,  the 
geologist  who  believes  he  has  made  out  a  complete  case,  and  imagiaes 
he  can  rest  on  his  oars,  is  suddenly  disturbed  by  some  out-of-the- 
way  and  apparently  trivial  discovery  which  upsets  all  bis  previous 
calculations,  and  forces  him  to  his  Sisyphus  task  again.  I  believe, 
however,  that  ultimately  all  these  discrepancies  will  be  found  more 
fully  to  bear  out  the  glacial  hypothesis. 

I  have  the  honour  to  bring  before  the  notice  of  this  Section 
several  phenomena  which  apparently  disturb  the  succession  of  the 
drift-beds,  but  which  in  my  opinion  only  confirm  the  theory  of  their 
origin.  About  three  years  ago,  my  friend  Mr.  Harmer,  of  Norwich, 
contributed  a  paper  which  was  read  before  the  Geological  Society  of 
London,  on  a  "third,  or  Valley  Boulder-clay."  This  deposit  was 
found  at  Thorpe,  near  Norwich,  and  Mr.  Harmer,  who  I  believe  has 
since  altered  his  hypothesis,  gave  to  it  its  name  of  "  Valley  Boulder- 
Clay,"  from  finding  it  on  the  shoulder  of  the  high  grounds  bounding 
tlie  valley  of  the  Yare  towards  the  east.  Subsequently  I  conducted 
Mr.  Harmer  to  a  similar  deposit  at  Swainsthorpe,  about  five  miles 
from  Norwich,  where  the  Boulder-clay  is  seen  resting  on  the  re- 
constructed Chalk,  to  the  absence  of  the  interv^ening  series,  which, 
however,  are  found  to  the  north  and  south  of  this  patch,  at  the  dis- 
tance of  less  than  a  quarter  of  a  mile.  All  these  beds  occur  on  a 
plateau,  away  from  any  river  valley.  Again,  at  Harford  Bridges, 
two  miles  from  Norwich,  a  similar  bed  of  Boulder-clay  is  seen 
lying  at  a  lower  level  than  the  middle  drift  sands  which  occur  about 
a  quarter  of  a  mile  off.  Last  year,  in  company  with  Professor 
Liveing  and  the  Kev.  Osmond  Fisher,  I  visited  this  bed,  in  order  to 
point  out  the  seeming  anomaly,  when  Mr.  Fisher  suggested  what  I 
believe  to  be  the  true  explanation  in  every  case  where  the  upper 
Boulder-clay  lies  out  of  its  true  position — that  it  had  been  thrown 
down  in  a  deep  furrow  or  groove  formed  by  the  stranding  of  an  ice- 
berg. Some  of  the  localities  where  the  phenomena  I  am  about  to 
mention  occur,  may  have  been  in  a  continuous  line  of  such  iceberg 
action,  and  the  intervening  area  may  have  been  denuded  into  its 
present  form,  so  as  to  cut  off  the  connection. 

In  the  cutting  of  a  deep  railway  gulley,  close  by  the  well-known 
Crag-pit  of  Tliorpe,  near  Norwich,  there  was  laid  open,  about  a 
couple  of  years  ago,  a  section  showing  a  north-easterly  groove 
scooped  out  of  the  sand  and  pebble-beds,  and  having  the  Upper 

*  Read  before  t\iQ  Bn^\i  Ksa^daXioiii  ^^^tiou  C),  Exeter,  August,  1869. 
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Boulder-day  dropped  into  it  The  diameter  of  tlie  farrow  was 
about  a  hundred  yards.  On  each  side  the  sands  were  twisted  and 
contorted,  as  though  they  had  been  acted  upon  by  some  moving 
mass,  and  thrown  out  of  their  original  position.  The  Boulder-olay 
at  Harford  Bridges  evidently  rests  on  the  disturbed  Chalk,  which 
comes  up  a  little  nearer  Norwich,  on  the  same  side  of  the  river. 
This  bed  cannot  be  more  than  two  or  three  hundred  yards  in  breadth, 
and  it  also  has  a  north-easterly  extension.  On  the  higher  grounds 
of  Trowse  and  Bizley,  the  Upper  Boulder-clay  may  again  be  seen 
resting  on  the  disturbed  Chalk,  although  less  than  a  quarter  of  a 
mile  away,  in  the  same  line  of  high  ground,  there  is  a  pit  where 
the  Crag  is  developed,  with  the  pebble-beds  and  clays  overlying  it, 
the  whole  resting  on  the  hard  and  undisturbed  Chalk.  Mr.  Searles 
Wood,  in  a  paper  read  before  the  British  Association  at  Norwich,  last 
year,  stated  what  he  called  an  ''  anomalous  structure  in  the  Upper 
Glacial  beds."  This  was  that  the  true  Boulder-clay  in  the  centre  of 
Norfolk  has  been  deposited  in  a  great  trough  more  than  twenty  miles 
in  breadth.  It  is  evident  that  this  has  no  connection  with  the  minor 
phenomena  I  have  endeavoured  to  describe,  although  this  great  sheet 
also  is  let  down  on  the  Chalk.  Such  an  extensive  result  may,  how- 
ever, be  directly  connected  with  the  general  glaciation  of  the  Norfolk 
Chalk-beds. 

At  Drayton,  about  three  miles  from  Norwich,  and  £^ain  at  Attle- 
bridge,  about  four  miles  further,  the  same  phenomenon  of  the 
grooving  of  the  Lower  Drift-beds  and  the  deposition  of  the  Boulder- 
day  in  the  hollow,  may  also  be  seen,  although  here  the  surface  of 
the  country  must  have  suffered  considerable  denudation  since  it  oc- 
curred. In  none  of  these  instances  is  the  width  of  the  Boulder-clay 
deposit  more  than  a  few  hundred  yards.  Another  phenomenon 
seems  to  have  more  or  less  of  a  connection  with  those  I  have  de- 
scribed.  Close  by  the  patch  of  Boulder-clay  at  Swainsthorpe,  and  on 
the  same  general  level,  the  re-deposited  Chalk  crops  up,  and  the  flint 
bands  may  be  seen  contorted  and  dragged  up  into  an  angle  of  nearly 
sixty  degrees.  At  Whitlingham,  between  the  patches  of  Boulder- 
day,  lying  out  of  their  true  places  at  Thorpe  and  Trowse,  there  is  a 
fine  section  showing  the  flint  bands  in  the  disturbed  Chalk  thrown 
into  quite  an  anticlinal  axis,  although  a  few  hundred  yards  to  the 
right  and  left  of  the  same  bed,  they  are  in  almost  their  original  hori- 
zontality.  It  would  seem  as  if  the  agent  which  had  furrowed  and 
displaced  the  Lower  Drift-beds,  and  caused  the  Upper  to  be  de- 
posited in  the  hollow,  had  also  dragged  up  and  twisted  the  flint- 
bands  in  the  Chalk  along  its  course,  just  as  I  have  mentioned  its 
having  contorted  the  sand-beds  in  the  railway  cutting.  The  occur- 
rence of  the  two  phenomena  so  near  together  is  certainly  suggestive. 
If  the  Upper  Boulder-clay  was  formed  under  glacial-marine  condi- 
tions, the  stranding  of  icebergs  must  have  been  of  frequent  occur- 
rence, so  that  phenomena  like  those  I  have  mentioned  only  prove  the 
general  fact.  Thus  viewed,  these  seeming  anomalies  fall  into  their 
proper  places,  and  complete  the  evidence  of  the  semi-arctic  circum- 
stances under  which  some  of  the  Drift-beds  of  Norfolk  ^^\^  ^s^xv.-^ 
mulatad 
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I.— The  Natubal  System  op  Volcanic  Bocks.  By  F.  Baboit 
RiCHTHOFBN,  Dt.  Phil.  Printed  by  the  California  Academy  of 
Sciences,  San  Francisco,  1868. 

IN  a  notice  of  the  work  of  two  French  geologists  on  Central 
America  in  the  last  number  of  this  Magazine,  regret  was  ex- 
pressed that  imperfect  ideas  upon  volcanic  action  had  prevented 
their  just  appreciation  and  clear  description  of  the  geology  of  that 
district;  especially  of  the  great  development  of  Trachytio  rocks 
observable  l^ere.  The  same  remark  applies  to  the  work  named  at 
the  head  of  this  paper  by  a  German  geologist,  who,  possessing  the 
advantage  of  a  previous  acquaintance  with  the  volcanic  regions  of 
Germany  and  Hungary,  recently  visited  the  North-west  coast  of 
America,  and  has  dealt  with  the  subject  of  volcanic  rocks  in  an 
elaborate  memoir  presented  to  the  California  Academy  of  Sciences, 
and  printed  by  them  at  San  Francisco  in  1868. 

The  value' of  M.  Richthofen*s  "Natural  System  of  Volcanic 
Bocks,"  as  a  contribution  to  the  science  of  geology,  may  be  estimated 
from  the  fact  that  he  denies  the  occurrence  of  any  volcanic  rocks  in 
the  series  of  geological  formations  preceding  the  commencement  of 
the  Tertiary  Era.  (What  will  Sir  Roderick  Murchison,  Professor 
Ramsay,  or  Mr.  A.  Geikie  say  to  this?)  And  his  "System  of 
Volcanic  Rocks "  is  divided  into  two  great  classes ;  the  first  and 
earliest  tliat  of  "  Massive  Eruptions,"  which,  though  **  volcanic," 
were  "  not  produced  by  volcanos"  ;  the  second,  and  latest  in  time,  the 
products  of  "  Volcanos  proper."  M.  Richthofen  goes  on  to  divide 
each  of  these  two  classes  of  rocks  into  five  "  orders,"  determined  by 
their  mineral  characters,  called  by  him  respectively,  1.  "  Propylite  " 
(Greenstone — Trachyte,  or  Greystone — i.e.,  a  Trachyte  in  which 
Hornblende  or  Augite  occurs  in  noticeable  quantity)  ;  2.  Andesite 
(a  mere  variety  of  the  latter  rock) ;  3.  Trachyte  proper ;  4.  Rhyolite 
(Siliceous  Trachyte,  Pearlstone,  and  Obsidian)  ;  5th.  Basalt.  These 
different  kinds  of  volcanic  rock  succeed  one  another,  according  to  M. 
Richthofen,  "invariably  over  all  the  globe,"  in  the  sequence  here 
given,  not  once  only,  but  twice  over,  that  is,  in  each  **  class ;" — in  the 
earlier  period  of  *' massive  eruptions,"  and  in  the  later  period  of 
"  volcanos  proper." 

It  is  needless  to  say  that  these  arbitrary  classifications  and  as- 
sertions as  to  the  relative  age  of  particular  varieties  of  volcanic 
rocks  are  wholly  at  variance  with  known  facts,  and  the  authority  of 
the  most  reliable  observers  of  such  formations. 

Tlie  epithet  **  massive,"  applied  by  M.  Richthofen  to  his  class  of 
earlier  volcanic  rocks,  would  seem  to  indicate  some  distinction 
founded  on  the  vastness  of  the  scale  on  which  they  occur,  as  com- 
pared with  the  "  volcanic  rocks  proper."  But  see  the  following  de- 
scription by  him  of  an  admitted  "  volcano,"  Lassen's  Peak,  in 
Northern  California  (p.  33). 

"  The  enormous  bulk  ol  ^va  ancient  volcano  is  totally  built  np  of 
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stratified  layers  of  Andesitio  ta&  and  lapilli,  whicli,  in  the  steep 
gOTge  issuing  from  its  lower  oiater,  are  exposed  in  a  thickness  of 
nearly  four  thousand  feet  ....  Besides  these  stupendous  accumiiio- 
liaiw  of  loose  matter,  currents  of  Andesitic  lava  appear  to  have  been 
emitted  from  the  crater,  extending  at  least  twenty  miles  from  the 
place  of  ejection.  At  a  later  epoch,  the  activity  of  the  same  volcano 
has  been  distinguished  by  the  emission  of  trachytic  lava  from  the 
north-eastern  part  of  the  wall  of  the  crater;  its  currents  have 
expanded  to  elongated  and  sloping  tables,  bounded  by  abrupt 
descents.  A  third  epoch  is  marked  by  the  outbreak  of  rhyolite,  at 
the  same  place  whence  the  trachytic  rocks  had  issued.  Rhyolite 
composes  the  present  summit  of  Lassen's  Peak,  on  which  it  is 
aooumulated  in  a  thickness  of  more  than  fifteen  hundred  feet;  also  some 
other  summits  of  less  altitude,  and  at  least  one  prominent  current  of 
lava  of  great  volume." 

If  these  "volcanic  rocks,"  are  not  worthy  of  the  epithet 
''  massive,"  we  may,  at  least,  inquire  how  they  are  distinguishable 
from  those  massive  rocks,  of  which  M.  Richthofen  contrasts  the 
"  Grandeur "  (p.  90)  with  the  "  insignificant  processes  of  volcanic 
activity,"  and  the  same  question  may  be  asked  in  reference  to  all 
those  hundreds  of  volcanic  peaks  and  cones  with  which  the  Andes 
of  both  continents  are  studded,  and  which  rise  from  5,000  to  25,000 
feet  above  their  bases — all  the  acknowledged  products  of  this 
"  insignificant  volcanic  activity."  The  following  is  the  only  passage 
we  can  find  in  the  memoir,  in  which  any  attempt  is  made  to  justify 
the  two-fold  division  of  "volcanic  rocks."  After  admitting  that 
"no  distinct  line  of  demarcation  can  be  drawn  between  the  two 
modes  of  manifestation  of  subterranean  energy,"  he  goes  on  to  say, 
"But  in  numerous  instances  .  .  .  conspicuous  difTerences  may  be 
noted  between  them.  Volcanos  are  provided  with  a  channel  connecting 
the  seat  of  volcanic  action  with  the  surface.  The  matter  which  they 
eject  consists  either  of  stratified  layers  of  ashes  and  scorisB,  or  of 
currents  of  lava  in  the  shape  of  flat  sheets,  or  of  alternating  layers 
of  both  kinds  of  material,  <&c."  "  Similar  rocks  when  they  come  to 
ihe  surface  by  *  massive  eruptions,^  do  not  present  these  distinguishing 
features.  They  usually  compose  ranges  of  small  width  in  pro- 
portion to  their  length,  and  in  place  of  one  or  more  distinct  centres, 
an  elongated  axis  may  be  detected."  They  present  "  a  certain  massive 
character."  "  '  Masses  *  are  frequently  found  thousands  of  feet  in 
height,  which  do  not  vary  perceptibly  in  character,  and  show  no 
horizontal  structure."  The  "  breccias,"  which  sometimes  accompany 
them  in  very  large  masses,  "  do  not  often  occur  in  stratified  layers." 
"The  ranges  show  no  signs  of  craters — yet  they  are  frequently  the 
foundations  of  Volcanos.  Oftener  still  do  Volcanos  occur  on  the  lower 
portions  of  their  slopes,  or  in  a  series  parallel  to  the  axis  of  the  main 
range,  and  even  greatly  exceed  it  in  elevation.  Notwithstanding 
these  points  of  difference,  it  is  often  difficult  to  decide  what  was  the 
mode  of  origin  of  an  accumulation  of  volcanic  rocks  "  (p.  61). 

Well  may  this  be,  since  the  points  of  difference  are  certainly  quite 
nndistinguishable.     It  is  evident  that  we  have  here  the  old  o^xtot  ^1 
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the  school  of  Humboldt,  which  refuses  to  acknowledge  any  mountain 
mass  to  have  been  a  Tolcano,  though  composed  wholly  of  Tolcanio 
rocks,  which  has  not  an  evident ''  opening"  or  crater  at  its  sommit,  or 
at  least  a  conical  form,  or  small  radiating  streams  of  lava ;  nay,  even 
in  the  case  of  these,  attributes  the  formation  of  the  cone  and  enter 
to  '  upheaval,'  not  to  successive  eruptions  from  the  same  vent 
Thus,  among  other  passages  in  his  Cosmos,  Humboldt,  says  (p.  224 
Sabine's  Translation,  Ed.  1858)  :— 

"  We  may  ascribe  to  &  first  fissuring  of  the  deeply  disturbed  earth- 
crust,  the  oldest  formation  of  erupted  rocks  {often  perfectly  similar 
in  mineral  composition  to  recent  lavcLs)  ;  then  these  fissures,  cu  loeS  as 
the  '  craters  of  elevation '  of  later  origin,  must  be  looked  upon  only 
as  volcanic  openings  through  which  erupted  masses  have  flowed^  amd 
not  as  *  volcanos  proper,'  The  principtd  characteristic  of  these  latter 
consists  in  a  permanent,  or  at  least  from  time  to  time  renewed,  con- 
nection between  the  deep-seated  focus,  or  source  of  igneous  action, 
and  the  atmosphere."  **  The  Volcano  requires  for  this  purpose  a 
particular  kind  of  framework.  Therefore  its  form-giving  or  taping 
activity  is  exerted  in  the  upheaval  of  the  ground ;  not  (as  was  for- 
merly believed)  in  the  building  up  by  sticcessive  accumulation  of 
Bcoriffi  and  strata  of  lava  deposited  one  above  another."  In  a  sob- 
sequent  passage,  referring  to  the  great  volcanic  development  of 
Western  America,  ho  suggests  how  much  remains  to  be  done 
there  by  "a  competent  Geologist  who  should  devote  himself  to 
the  mineralogical  determination  of  its  trach}i;es,  dolerites,  and  me- 
laphyres,  and  to  the  discrimination  of  the  originally  upheaved  mass 
from  the  part  that  has  been  covered  by  subsequent  eruptions." 
"  Conical  or  dome  or  bell-shaped  mountains  which  have  never  been 
opened,  are  to  bo  most  carefully  distinguished  from  volcanos, 
which  either  now  emity  or  have  at  any  former  period  emitted^  scoria 
and  lava,  like  Vesuvius  and  Etna,  or  scoriae  and  ashes  only,  like 
Pichinca  and  Cotopaxi "   (p.  267,  id.). 

It  is  evident  that  IVI.  Eichthofen  has  acted  on  this  hint ;  and  hence 
his  grand  two-fold  division  of  volcanic  rocks,  into  "  massive  erup- 
tions," and  the  products  of  "  volcanos  proper." 

It  is  really  time,  however,  that  all  these  fanciful  ideas  should  be 
renounced.  It  is  utterly  impossible,  whether  in  the  writings  of 
these  and  other  Geologists  of  tliia  school,  or  in  nature,  to  find  any 
intelligible  distinction  between  volciinic  rocks  that  have  issued  from 
fissures,  so  as  to  form  "massive,"  or  "elongat<»d,"  or  *' dome-shaped" 
mountains,  and  rocks  i)roduced  by  eruptions  from  "volcanos  proper." 
It  is  a  miserable  thing  that  such  untenable  distinctions,  couched  as 
they  are  in  vague  and  confused  language  indicative  of  a  correspond- 
ing confusion  of  ideas,  should  bo  taught  generally  in  Mining-schooli 
on  tlie  Continent,  and,  wo  fear,  some  of  this  country  also,  where 
Humboldt's  Cosmos  is  still  a  classical  school-book.  If  these 
remarks  should  be  considered  too  strong,  let  it  be  remembered  that 
this  confusion  of  ideas  as  to  the  origin  of  volcanic  rocks,  is  not  con- 
fined to  a  single  passage  or  two  of  the  Cosmos,  but  pervades  the 
whole  of  the  350  pagtia  o^  thai  work,  which  treat  of  **  volcanos" 
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(three-fourths  of  the  whole),  and  that  the  same  unforianate  mis- 
oonoeption  has  gone  far  to  destroy  the  henefit  that  might  have 
aoorued  to  scienoe  from  the  researches  of  an  entire  generation  of 
both  German  and  French  Geologists  in  volcanic  r^ons,  had  not 
their  interpretation  of  the  facts  before  their  eyes  been  blinded  by 
the  influence  of  so  great  a  name.  I  cannot  hesitate  to  express  the 
opinion  that  until  these  vague  and  contradictory  views  of  the 
character  of  volcanic  action  are  universally  renounced,  no  progress 
can  be  made  towards  a  sound  theory  of  the  mode  of  production  of 
the  class  of  Hypogene  formations,  from  Obsidian  and  Pumice  to 
Granite  itsell 

That  the  vast  accumulations  of  Traoh3rtic  porphyry,  and  also  of 
basalt,  which  accompany  and  envelop  the  now  or  recently  active 
volcanic  cones  of  Western  America  (as  of  Hungary  and  many  other 
localities)  have  sometimes  issued  from  prolonged  fissures,  or  from 
BO  many  points  upon  such  fissures,  as  to  combine  to  form  vast 
elongated  'masses,'  while  on  other  points  whero  the  eruptive 
action  has  been  moro  concentrated,  or  lasted  longer,  the  lava  has 
aooumulated  over  the  vent  in  domes  or  cones,  sometimes  of  enormous 
magnitude,  is  in  entiro  accordance  with  the  normal  action  of  volcanio 
energy.  Why  then  aro  the  volcanic  rocks  that  have  assumed  these 
"massive"  forms  not  to  be  called  ''the  product  of  volcanos?" 
Such  a  distinction  cannot  rest  (as  some  might  imagine)  on  the 
absence  among  them  of  fragmentary  ejecta,  thrown  up  by  ex- 
plosive outbursts  of  vapour  from  a  volcanic  vent,  for  M.  Richthofen 
lumself,  no  less  than  Humboldt^  declaros  that  in  America  the  amount 
of  pumice,  ash,  tuffs,  and  breccias,  that  form  part  of  his  "  massive 
eruptions,"  probably  equals  that  of  the  moro  solid  rocks.  The 
emission  of  these  ''massive  eruptions"  must  then  have  been 
aooompanied  generally  by  explosive  aeriform  discharges  from  some 
neighbouring  vent  or  vents.  Whero  then,  again  I  ask,  is  the  dis- 
tinction of  such  phenomena  from  those  of  "volcanos  proper?"  This 
is  not  a  mero  dispute  about  words.  The  school  in  question  TnAintAin§ 
that  the  vast  accumulations  of  trachyte  groystone  and  basalt  met 
with  in  countries  admittedly  volcanic,  wero  "not  produced  by 
Tolcanos,"  but  in  some  non-descript  manner;  and  that  "volcanos 
proper"  aro  meroly  portions  of  these  previously  existing  rocks 
which,  at  some  comparatively  recent  period,  have  been  upheaved 
bladder-fashion,  and  in  some  cases  pierced  with  a  hole  which  has 
allowed  the  escape"  of  vapour  from  beneath,  throwing  up  and  sprink- 
ling around  ashes  and  some  minor  dribblings  of  lava.  Such  a  theory 
of  volcanic  action  I  maintain  to  be  demonstrably  false;  and  ihat» 
K  on  the  contrary,  all  volcanio  formations  wero  produced  by  volcanio 

■  action  such  as  we  see  it  in  the  present  day,  fracturing  the  surface  of 

■  the  earth  by  earthquake  shocks ;  extruding  through  the  fissures  so 
m  formed,  on  one  or  moro  points  of  them,  lavas  moro  or  less  liquid, 
b  which  accumulate  round  the  vent ;  expelling,  in  explosive  jets  of 
■I  "vapour,  fragmentary  lava  or  broken  pieces  of  the  rocks  throu^ 
«  which  they  have  forced  their  way,  and  sometimes  blowing  up  into 
01  the  air,  by  a  series  of  such  explosions,  the  whole  TDLO\mX;dAXi  ^\£^ 
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had  resulted  &om  preceding  emptions,  and  scattering  its  snbetaiioe 
in  layers  of  ash  or  breccia  oyer  vast  areas  of  sea  and  land  around. 

Though  it  has  been  over  and  over  again  demonstrated,  and  is  admitted 
by  Humboldt,  that  rocks,  the  yolcanic  origin  of  which  is  unqnesiioiir 
able,  exhibiting  great  varieties  of  mineral  character  from  die  most 
highly  felspathic  Trachyte  to  the  densest  Augitic  Basalt,  are  occasioii- 
ally  found  alternating  with  one  another  wi&out  any  definite  order,* 
it  is  true  that  in  the  greater  number  of  volcanic  groups  Uie  more 
felspathic  rocks  are  found  chiefly  in  the  vicinity  of  the  central 
points  of  eruption,  and  in  the  form  of  bulky,  often  dome-diaped, 
masses;  while  the  basaltic  currents  have  extended  to  giealer 
distances,  and  affect  the  form  rather  of  comparatively  shallow  and 
spreading  sheets: — this  difference  being  no  doubt  due  to  the 
generally  superior  fluidity  and  greater  specific  gravity  of  the  latter, 
at  the  time  of  their  emission  as  lava  from  the  volcano.  A  close 
study  of  the  volcanic  rocks  of  central  France,  made  in  1821, 
convinced  me  that  the  bulky — indeed  mountainous — ^trachytic  bosses 
of  the  Puy  de  Dome,  Mont  Dore,  Gantal,  and  Mezen,  having  a 
vertical  tluckness  of  firom  a  hundred  to  more  than  2,000  feet,  owed 
this  '' massiveness "  to  the  great  consistency,  and  consequently 
sluggish  movement,  of  the  matter,  when  protruded  in  a  spongy, 
porous,  intumescent  state,  from  the  eruptive  vents.  Where  the 
slopes  were  considerable,  this  trachytic  lava  had  spread  in  thick  beds 
over  the  contignous  surfaces.  Where  these  were  less  inclined,  or 
nearly  level,  it  had  accumulated  in  colossal  "  domes "  over  the 
orifice ;  as,  for  example,  in  the  case  of  the  Puy  de  Dome,  a  hay- 
cock-shaped mass  of  porous  trachyte,  nearly  2,000  feet  in  height 
above  its  base,  which,  as  well  as  four  or  five  other  similar  hills  of 
lesser  magnitude,  is  seen  to  rise  out  of  a  crater  within  one  of  the 
recent  cinder-cones  of  the  "chain  of  Puys."  In  the  volume  on 
Volcanic  Phenomena  which  I  published  in  1825,  I  attributed  this 
peculiarity  of  many  trachytic  lavas  to  the  fact  that  they  did  not 
issue  from  the  volcanic  vent  in  a  state  of  dry  igneous  fusion,  like 
that  of  glass  or  metal  melted  in  a  furnace,  but  as  a  heated  granular 
or  semi-crystalline  paste  or  magma,  to  which  the  elastic  tension  of 
minute  particles  of  water  (or  steam)  contained  in  the  interstices  of 
their  imperfect  crystals  gave  a  spongy  tumefaction  and  partial 
liquidity  ;  while  the  escape  of  this  steam  from  the  exposed  surfaces, 
through  their  numerous  pores,  occasioned  the  rapid  consolidation 
of  the  extruded  mass.  These  views  of  the  varying,  but  always 
imperfect,  liquidity  of  lavas  at  the  period  of  their  eruption,  and  the 
agency  of  water  in  its  production,  were  disregarded  at  the  time  by 
geologists,  and  have  not  even  yet  obtained  complete  recognition,  in 
spite  of  their  confirmation  by  the  experiments  of  Daubree,  and  the 
microscopical  observations  of  Mr.  Sorby.  Even  in  standard  works  of 
such  authority  as  LyeU's  Elements,  the  old  doctrine  is  still  taught  of 
the  complete  igneous  fusion  of  all  lavas,  and  the  derivation  of  iheir 
crystalline  texture  entirely  from  more  or  less  "  slow  cooling  "  aflv 
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fheir  emission.^  How  inconsistent  tbis  idea  is  with  the  highly 
oiystalline — indeed  granitoidal — texture  of  many  trachytes,  grey- 
stones,  and  basalts,  even  up  to  the  very  surface  of  the  lava- 
streams,  while  other  lava  rooks  retain  a  glassy  texture  throngh- 
bat,  I  have  shewn  in  another  place;*  and  until  these  views 
are  recognized,  and  brought  to  explain  the  mode  of  production 
of  the  entire  series  of  hypogene  rocks,  no  sound  progress 
will,  I  believe,  be  made  in  this  most  important  branch  of  geology. 
That  portion  of  the  series  which  usually  goes  by  the  name 
of  the  "plutonic"  rocks,  viz.,  the  granites,  syenites,  older  por- 
phyries, greenstones,  and  Seipentines,  owe  perhaps  their  distin- 
gmshing  characters,  and  the  absence  of  any  accompanying  frag- 
mentary ejecta,  to  their  consolidation  and  cooling  under  greater 
pressure  at  the  bottom  of  deep  seas,  or  at  considerable  depths  within 
the  solid  external  crust ;  by  which  the  expansion  and  escape  of  the 
contained  water  was  prevented,  and  consequently  those  sub-aerial 
explosions,  which  alone  could  give  rise  to  the  formation  of  ash, 
pnmice-tufi^  or  soorisd  breccias.  I  think  it  improbable  that  vesicular 
cavities,  at  least  of  any  considerable  magnitude,  such  as  those  which 
characterize  pumice  or  scorisd,  could  be  produced  under  any  pressure 
much  exceeding  that  of  the  atmosphere.  But  even  in  &e  case  of 
these  plutonic  rocks,  there  is  ample  proof  in  the  aspect  and  inter- 
lacing of  the  several  minerals  composing  them,  especially  in  the 
manner  in  which  the  least  fusible  mineral,  quartz,  has  moulded  itself 
upon  the  more  fusible  felspar,  hornblende,  garnet,  eta,  that  the 
condition  of  their  matter  previous  to  its  ultimate  consolidation  was 
of  the  nature  of  what  M.  Daubree  calls  **  aqueous  fusion,"  rather  than 
of  dry  igneous  fusion.  In  point  of  age  there  is  no  good  reason  for 
denying  that  rocks  of  this  character  may  be  even  now  in  process  of 
formation  under  the  surface, — that  is,  of  alteration  by  the  varying 
agencies  of  heat,  pressure,  internal  movements,  and  chemical  re- 
actions. But  of  the  more  specially  volcanic  rocks — such,  namely,  as 
by  their  position,  and  the  accompaniments  of  ash,  tuffs,  pumioeous,  or 
scoriaoeous  breccias,  rather  than  by  their  mineral  composition  alone, 
shew  themselves  to  have  been  erupted  as  lavas  of  greater  or  less 
consistency,  from  volcanic  subaerial  vents,  or  in  moderately  shallow 
water,—  there  can  be  no  doubt  that  from  the  very  commencement  of 
the  Laurentian  era  of  sedimentary  deposition,  such  eruptions  have 
been  taking  place  on  numerous  points  on  the  surface  of  the  globe, — 
generally  in  great  linear  bands  attesting  prolonged  fissures  in  the 
crust,  which  exhibit  a  remarkable  parallelism  on  the  whole  to  the 
neighbouring  elevated  ranges  of  sedimentary  strata,  crystalline 
schists,  and  plutonic  axial  outbursts,  a  signMcant  coincidence  of 
direction  not  without  a  cause.' 

To  return  for  a  moment  to  M.  Eichthofen.  It  is  sad  to  think  d 
the  opportunity  for  extending  our  knowledge  of  volcanic  formations 
and  phenomena  which  lay  at  his  disposal  during  his  residence 
in   California,  if  he  had  made  good  use   of  it  by  a  painstaking 

1  Lyell's  Elements,  ed.  1865,  p.  696.  *  See  Yolcanoe,  p.  130. 

.  >  See  Voloaiiot,  p.  476. 
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examination  and  aoourate  deflcription  of  those  which  fell  under  ha 
observation,  instead  of  rushing  into  print  with  a  cmde  claasification 
of  rooks  founded  on  imperfect  data,  and  an  ambitious  Cosmioal 
theory,  the  ideas  of  which  are  oulled  from  the  works  of  othef 
geologists,  not  often  referred  to,  with  which  the  remainder  of  his 
memoir  is  filled.  No  doubt  the  earlier  manifestatiooB  of  volcamo 
energy  along  the  entire  north-west  coast-range  of  the  two  Ameriots 
would  amply  repay  an  accurate  and  close  examination,  nndertakn 
on  separate  points  by  competent  geologists. 

Mr.  Darwin/  long  since  reported,  as  the  result  of  his  examination 
of  a  section  across  the  South  American  Continent,  that  the  geo- 
graphical area  east  of  the  Andes,  must  have  once  consisted  of 
metamorphic  schists,  clay-slates,  and  plutonic  rocks,  forming  ths 
floor  of  tiie  ocean,  which  were  then  covered  by  vast  streams  of  lavs 
(trachytic,  and  greenstone  porphyries),  together  with  altematiiig 
piles  of  angular  fragments  of  similar  rocks — all  ejected  from  tfdh 
marine  volcanoa,  and  apparentiy,  from  the  compactness  of  the  rodksb 
so  formed  in  deep  water.  This  volcanic  formation  was  subseqaentiv 
covered  by  gypseous  deposits  of  the  age  of  our  Chalk,  mingled  wita 
the  products  of  contemporaneous  voUanie  eruption$.  And  in  some 
points,  especially  in  Chili,  these  beds  were  again  loaded,  in  the  lafcte 
Tertiary  period,  with  a  vast  pile  of  volcanic  submarine  tuffs  sod 
lavas,  previous  to  the  final  elevation  of  the  continent  above  the 
water  level,  or  the  opening  of  the  great  sub-a6rial  volcanic  range  of 
the  existing  Cordilleras. 

Surely  &is  is  a  far  more  intelligible  account  of  the  relations 
between  tho  seyeral  hypogene  and  sedimentary  rocks  of  America 
than  can  be  gathered  from  the  confused  and  inconsistent  statements 
of  MM.  Humboldt,  Dollfus,  or  Riohthofen.  Let  us  hope  that  some 
painstaking  geologist  like  Mr.  Darwin,  with  a  judgment  unwarped 
by  prepossessions  in  favour  of  the  absurd  elevation-crater  theory, 
will,  before  long,  extend  his  observations  to  other  portions  of  the 
great  western  Continent,  and  communicate  to  the  public  his  detailed 
description  of  these  interesting  relations.' 

O.  P.  Sosopx. 


II. — ^Rbvub  de  GfeoLooiB,  POUR  LBS  ANNiES  1866  ET  1867.     Pax 
MM.  Delesse  et  De  Lappabbnt.     Paris,  1869. 

WITH  each  succeeding  year  the  progress  of  Greology,  like  other 
sciences,  naturally  accumulates  so  many  new  facts  and  obser- 
vations, and  these  are  distributed  through  so  many  periodicals,  and 
in  different  languages,  that  it  is  very  difficult  for  the  student  to  keep 
himself  fully  acquainted  with  the  increased  knowledge  or  continued 
additions  to  the  science.     A  useful  reaumi,  like  the  work  before  us,  is 

*  Darwin's  S.  America,  p.  237. 

'  Such  a  description  will  probably  be  in  part  found  (by  those  who  have  the  oppti^ 
tanity  of  consulting  it)  in  tne  report  of  Dr.  J.  S.  Newberry  to  Conj^ress,  published 
1861,  of  his  geological  obsenrations  while  employed  on  the  expedition  for  exploratioi 
of  the  Rio  Colorado,  in  1867-8,  of  which  I  find  a  notice  in  page  xlii.  of  Mr.  Bell'i 
"  New  Tracks  in  I^oith  A.men.cA,'*  yoiX  Ys^ci\caii^<b,^  \s^  ^^uaia*  Chapman  and  Hall. 
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tiierefare  verj  aooeptaUe,  especially  when  the  materialB  are  oareftdly 
QoUated  and  jndioiously  arranged.  The  **  Bevue  de  G^logie/'  under 
the  able  editorship  of  MM.  Delesse  et  De  Lapparent,  whioh  now 
extends  to  six  volumes,  mnst  always  be  a  valuable  addition  to  the 
libraiy  of  the  geologist,  inasmuch  as  it  not  only  gives  abstracts  of 
the  more  important  papers,  but  also  references  to  the  periodicals 
in  which  they  appear.  The  preset^  volume  comprises  the  report  of 
the  principal  works  which  have  been  published  for  the  years  1866- 
67,  besides  which  it  contains  some  unpublished  papers  which  have 
been  communicated  directlv  to  the  Editors,  as  well  as  an  account  of 
the  mineral  substances  in  the  French  Exposition  of  1867,  capable  of 
being  usefully  employed.  The  subjects  are  treated  in  a  similar 
manner  to  that  adopted  in  the  preceding  volume,  under  four  heads — 
Preliminary  Observations,  Bocks,  Strata,  Terrans,  and  Geological  De- 
scriptions. The  first  part  includes  notices  of  the  general  works  on 
geology,  the  agencies  at  present  in  operation,  as  atmospheric,  glacial, 
lacustrine,  and  marine,  followed  by  articles  on  subterranean  and 
mineral  waters,  oscillation  of  coasts  and  volcanic  phenomena,  and  the 
connection  between  mineral  springs  and  the  deposits  of  petroleum 
with  the  dislocations  of  strata.  The  most  productive  oil  region  of 
eastern  Virginia  is  comprised  in  a  zone  of  elevation  which  extends 
from  the  burning  springs  to  the  Ohio,  a  distance  of  nearly  sixty 
kilometres.  The  second  part  treats  of  lithology,  including  the 
general  properties,  and  the  classification  of  rocks,  followed  by  special 
notices  on  the  composition  of  the  rocks  themselves.  This  part  occu- 
pies more  than  one  hundred  pages  of  the  volume,  including  the 
Carbonaceous,  Calcareous,  Siliceous,  Argillaceous,  Magnesian,  Fels- 
pathic,  and  Metalliferous  rocks  of  different  countries  ;  together  with 
the  formation  of  minerals,  rocks,  and  stony  cements,  and  also  the 
modifications  which  rocks  have  undergone  by  special  and  general 
metamorphism.  Among  these  articles  we  notice  the  analysis  of  the 
principal  marbles  of  the  Jura,  by  C.  Mene,  the  most  remarkable  of 
which  is  that  of  Crans,  distinguished  by  its  fine  yellow  colour,  inter- 
spersed with  parallel  veins  and  knots  resembling  ash  w«)od.  Other 
remarkable  marbles,  briefly  alluded  to  here,  but  more  fully  treated  of 
in  M.  Delesse's  interesting  work  on  the  materials  for  construction  in 
the  Universal  Exposition  of  1867,  are  those  of  Italy,  Greece,  Livonia, 
Portugal,  Silesia,  Westphalia,  Spain,  Austria,  Canada,  and  the  United 
States.  The  third  part  contains  the  classification  of  the  stratified 
rocks  and  their  fossils  of  different  countries,  arranged  in  chrono- 
logical order.  This  includes  references  to  a  series  of  memoirs  of 
great  use  to  the  geologist,  followed  as  it  is  by  references  to  some 
special  palaxtntological  papers.  The  last  part  comprises  geological 
descriptions  of  different  countries,  either  containing  notices  of  special 
local  geology,  or  memoirs  on  general  geology,  amongst  which  may 
be  mentioned  the  studies  of  MM.  Boisse  and  Vene  on  the  geology  of 
the  departments  of  Aveyron  and  the  Ande,  as  well  as  some  notes  by 
M.  de  Mortillet  on  Italian  geology,  by  M.  Dewalque  on  Belgium, 
by  M.  L.  Ville  on  Algeria,  and  M.  Gamier  on  New  Caledonia ;  be- 
sides which,  as  in  preceding  years,  the  principal  ainkmig^  qx  Wrssi*^ 
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are  desoiibed  in  detail  which  have  been  oommonioated  by  MM.  Dm, 
Laurent,  and  Degousse.  Containing,  as  this  volume  does,  so  mndi 
valuable  information  and  useful  references,  we  cannot  doubt  that  it 
will  be  an  acceptable  work  to  all  who  take  an  interest  in  the  pro- 
gress of  geology,  and  by  whom  we  hope  it  will  be  fieivouzably  re- 
ceived and  consulted,  as  an  encouragement  to  the  authors  to  continiie 
their  laborious  researches.  J.  M. 


m. — ^NoTBs  ON  THE  Geologt  OF  NoBTH  Shbopshibe.    By  Chablotti 
Etton.    London.     12mo.  pp.  88.    Bobert  Eirdwicke,  1869. 

llfISS  EYTON  has  produced  a  small,  but  very  nice  little  book,  on 
jfl,  the  Qeology  of  that  part  of  her  native  county  with  which  she 
is  most  intimate,  namely  the  neighbourhood  of  the  Wrekin,  and  pan 
of  the  plain  of  North  Shropshire. 

The  district  embraces  Igneous  and  Metamorphic  rocks  of  various 
ages,  the  Cambrian  rocks,  the  Silurian — ^both  Upper  and  Lower — 
the  Carboniferous  series,  the  Bunter  Sandstone,  the  Trias,  and, 
scattered  here  and  there.  Glacial  Drifts  and  other  superficial  deposits. 

**  The  change,"  writes  Miss  Eyton,  **  firom  the  Silurian  scenery  on 
the  south  bank  of  the  Severn  to  that  of  the  New  Bed  Sandstone  on 
the  north,  is  very  remarkable  and  characteristic.  The  ever-vaiying 
outlines,  the  peaks  and  ridges,  the  ravines  and  glens  of  the  form^, 
stand  in  striking  contrast  to  the  level  plain,  rarely  diversified  by  an 
outbreak  of  Igneous  rock,  which  marks  the  extent  of  the  latter. 
And  yet  it  is  the  same  influence,  acting  upon  a  different  surface,  that 
has  produced  both.  The  denuding  agent  (supposing  it  to  act  evenly 
over  the  whole  extent)  which,  working  upon  alternate  beds  of  hard 
and  soft  rock,  forms  corresponding  alternations  of  ridge  and  furrow, 
will,  when  moving  over  an  uniform  surface,  presenting  no  weak 
points  and  everywhere  equally  susceptible  to  its  influence,  produce 
the  effect  of  a  perfectly  level  plain,  removing  the  same  proportion 
of  substance  in  every  part,  and  smoothing  and  rounding  all  inequali- 
ties that  may  previously  have  existed.  The  only  agent  w^hich  we 
know  of  that  does  act  thus  evenly  is  the  sea.  The  effect  of  atmos- 
pheric denudation  is  generally  to  cause  uneven  depressions  and 
furrows.  Some  of  these  exist  in  the  plain  now  imder  consideration, 
but  they  are  not  of  sufficient  importance  to  break  the  general  effect 
of  the  outline  above  described."  (p.  11.) 

In  referring  to  the  Coal  Plants  Miss  Eyton  laments  that  we  do 
not  possess  any  good  work  on  the  subject  since  Lindley  and  Hutton. 
She  will  be  glad  to  leam  that  Mr.  Carruthers,  who  has  already  so 
much  increased  our  knowledge  of  fossil  plants,  contemplates  the 
publication  of  a  complete  British  Fossil  Flora.  In  speaking  of  Mr. 
Binney*s  discovery  of  the  connection  between  Stigmaria  (the 
roots)  and  Sigillaria  (the  stems)  found  in  the  Coal-measures  (p. 
41,  line  9  from  foot  of  page),  Miss  Eyton  has  inadvertently 
spoken  of  the  former  as  being  found  upright,  instead  of  horizontal, 
in  the  underclay. 

We  do  not  think  ^^  Mk^aorj  oC  "  an  island,  comprehending  the 
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CSoal-fieldB  of  South  Staffordshire,  Codbrook-dale,  and  the  south-wesi 
of  Shropshire/'  upon  which  **  the  Goal-measures  were  formed,  each 
seam  representing  the  growth  and  decay  of  a  tropical  forest"  (p.  43), 
is  quite  tenable ;  on  the  contrary  we  believe  it  to  be  more  probable 
that  the  Coal-beds  were  formed  in  a  wide  river-valley,  subject  to 
tidal  overflows,  and  thus  affording  that  admixture  of  marine  and 
freshwater  conditions  which  the  &una  and  flora  of  the  Coal-measures 
indioate. 

Miss  Eyton  has  devoted  considerable  time  and  attention  to  the 
later  deposits,  as  well  as  to  the  more  r^ular  and  older  rock-forma- 
tions. Thus  we  find  chapters  on  the  Glacial  and  Marine  Drifts^ 
the  Lake  and  Forest  period.  The  changes  of  the  surface  resulting 
from  atmospheric  denudation,  and  the  alterations  in  the  relative 
level  of  the  sea  and  land,  have  also  been  carefully  studied  by  the 
authoress.  We  are  much  interested  by  Miss  Eyton's  book,  and  re- 
oommend  it  to  all  who  wish  to  know  something  of  the  (Geology  of 
North  Shropshire. 

IV. — ^Thb  Geoloot  and  Minkbal  Vkins  of  the  Country  abound 
Shelve,  Shbopshiee,  with  a  Notice  or  the  Bbeioden  Hills. 
By  G.  H.  MoBTON,  F.G.S.,  F.B.G.S.L,  President  of  the  Liverpool 
Geological  Society.  (Extracted  from  the  Proceedings  of  the 
Society,  1868-9.)     Liverpool.     8vo.  pp.  41. 

IN  this  article  we  are  introduced  to  a  remote,  and  but  little 
known  district  in  Western  Shropshire,  once  a  part  of  the 
ancient  kingdom  of  the  Silures,  from  which  the  name  to  the  far 
wider  "  Silurian  System"  was  derived,  and  where  the  Lower  Silu- 
rian ^Llandeilo)  series  is  prominently  developed. 

This  locality  is  not  only  interesting  to  the  geologist  and  palaeon- 
tologist, but  the  antiquary  and  historian  may  here  also  examine 
numerous  Druidical  circles,  ancient  encampments,  and  barrows, 
with  Boman  remains  of  various  kinds,  including  traces  of  extensive 
lead-mines  on  Shelve-hill  marked  by  pottery,  coins,  oaken  spades, 
and  Boman  pigs  of  lead  (preserved  in  the  Liverpool  and  British 
Museums),  and  bearing  the  name  of  the  Emperor  Hadrian. 

Mr.  Morton  mentions  the  discovery  of  ancient  smelting-places, 
some  of  which  are  probably  Boman.  The  author  gives  several 
geological  sections  in  order  to  show  the  relation  of  the  eruptive 
Greenstone  of  Comdon  Hill  to  the  Lingula  Flags,  Llandeilo  beds, 
Cambrians,  etc.,  which  have  been  elevated  by  it,  or  which  rest  upon 
its  flanks.  Lists  of  the  fossils  which  mark  the  Upper  and  Lower 
LlandeUo,  the  Upper  Llandovery  rocks,  etc.,  are  also  given.  Mr. 
Morton  likewise  describes  and  maps  the  mineral  veins,  showing 
their  compass-bearings  and  the  various  minerals  they  have  yielded. 
The  author  concludes  with  a  brief  sketch  of  the  Breidden  HiUs. 
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V.  —  BuBTON- ON -Trent  :  rre  Histobt,  its  Watbbs,  and  its 
Bbkwebies.  By  William  Molyneux,  F.G.S.  London,  1869. 
8vo.  pp.  268.    Triibner  &  Co. 

r.  Molyneux  has  prodaoed,  for  the  convenience  of  all  wk) 
wish  to  be  informed  thereon,  a  very  useful  book  of  refeienoe 
ponceming  Burton -on -Trent^  prepcu^  with  much  care,  and  embrac- 
ing its  history  from  the  earliest  times,  as  marked  by  flint-implements 
in  its  river- valley  gravels,  by  tumuli  and  barrows,  by  Boman  roads, 
cinerary  urns,  eta,  down  to  the  commencement  of  Eoclesiastical  his- 
tory in  the  ninth  century.  Through  the  leading  details  of  this  Mr. 
Molyneux  conducts  us.  We  learn  both  from  the  dedication  and 
contents  of  the  book,  that  the  history  of  Burton-on-Trent  is  closely 
connected  with  the  family  of  Paget ;  and  when  we  reach  the  year 
1815,  we  are  reminded  of  the  share  which  the  noble  Marquess  of 
Anglesey  took  in  the  eventful  history  of  that  tune  which  culminated 
in  the  field  of  Waterloo. 

The  geological  part  of  Mr.  Molyneux's  book  commences  at  p.  147, 
and  deals  principally  with  the  relation  between  the  geology  of  the 
district  and  its  water  supply,  upon  the  goodness  and  quantity  of 
which  the  staple  article  of  manufacture  of  the  town  (bitter  beer)  bo 
g-eatly  depends.  The  valley  of  the  Trent,  in  which  the  town  of 
Burton  stands,  is  excavated  in  the  Keuper  marls,  sandstones,  and 
Banter  conglomerates,  here  much  faulted  and  disturbed  ;  aboYO 
these  are  beds  of  coarse  gravel,  sand,  and  pebbles,  old  terrace- 
gravels,  modem  valley-gravels,  and  alluvial  deposits,  entirely  con- 
cealing the  older  beds  which  lie  beneath. 

All  the  old  wells  of  Burton  are  sunk  in  the  ordinary  valley- 
gravels,  and  until  1856  none  of  these  wells  exceeded  twenty  feet  in 
depth,  and  neither  the  thickness  of  the  gravels  nor  the  nature  of  the 
strata  upon  which  they  rested  had  been  ascertained.  As  the 
breweries  increased  in  importance,  however,  numerous  deep  borings 
were  executed  by  Messrs.  Bass  and  Co.,  Ind,  Coope,  and  Co.,  Allsopp 
and  Sons,  and  Salt  and  Co.,  with  varied  success — as  regards  the 
supply  of  water  yielded — depending  apparently  upon  the  point 
selected  for  the  well ;  as  it  has  been  found  that,  owing  to  faults, 
scarcely  any  two  deep  wells  yield  a  like  supply.  The  waters 
derived  from  the  river,  the  shallow  wells,  and  the  deep  artesian 
borings,  contain  not  only  different  chemical  products,  but  in  very 
varied  proportions. 

No  less  than  seven  different  kinds  of  waters,  used  in  connection 
with  the  breweries  of  Burton,  have  been  recognized,  each  of  wliich 
— with  one  exception — is  derived  from  different  distinct  deposits 
of  local  occurrence.  These  are — Bunter  conglomerates,  Keuper 
marls  and  sandstones.  Valley-gravels,  and  from  two  separate  old 
river- valley  deposits,  and  lastly  from  the  river  Trent.  Two  only 
of  these,  however,  have  hitherto  been  used  for  brewing  purposes. 

The  question  may  very  naturally  be  asked,  why  has  the  manu- 
facture of  ale  at  Burton  attained  such  marked  success  over  that  of 
any  other  town  ?     Mr.  Molyneux  informs  us  that  this  generally  re- 
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superiority  is  attributable  to  a  certain  ohemioal  property 
possessed  by  the  waters  nsed  in  its  production.  This  property  con- 
sists of  sulphate  of  lime,  and  is  derived  from  the  gypseous  deposits 
contained  in  the  Keuper  marls  of  the  district. 

It  appears  that  the  average  amount  of  Gypsum  derived  from  the 
water  used  in  brewing  1,000  barrels  of  ale  equals  250  pounds  weight. 
**  Assuming,  therefore,  by  way  of  illustration,  that  Burton  produces 
annually  1,400,000  barrels  of  ale,  no  less  than  850,000  pounds  of 
this  mineral  are  raised  from  the  valley-gravels,  and  assist  in  the 
manu&cture  of  that  quantity  of  ale  or  bitter  beer,  and  are,  with 
those  beverages,  imbibed  at  different  points  in  the  four  quarters  of 
the  earth."     (p.  208). 

The  time  is  probably  not  far  distant  when,  by  careful  chemical 
admixture  of  sulphate  of  lime  or  other  ingredients  in  proper  pro- 
portions, the  water  of  any  district  may  be  made  to  brew  equally 
good  ale  to  that  of  Burton-on-Trent. 

Meantime  let  us  thank  Mr.  Molyneux  for  his  useful  book,  and 
drink  Burton  ale  until  we  can  find  out  a  way  to  brew  better  from 
the  regenerated  Thames  and  the  waters  of  the  London  basin.  Mr. 
Molyneux  gives  a  s:ood  deal  of  information  about  the  geology  of  the 
country  around  Burton,  with  reliable  sections  and  lists  of  fossils  from 
the  Coal-measures,  etc. 


Geolooigai.  and  Nattjkal  Histokt  Field-club  fob  Bouenk- 
MOUTH. —  We  are  glad  to  be  able  to  record  in  our  pages  the  formation 
of  another  Field-naturalists*  club.  A  Boumemoul£  newspaper  in- 
forms us  that  on  the  24th  of  September  a  meeting  was  held  at  the 
Assembly-rooms  to  hear  a  lecture  by  W.  Stephen  Mitchell,  Esq.,  on 
the  Geology  and  Leaf-beds  of  the  neighbourhood,  and  to  consider 
the  suggestion  of  the  formation  of  a  local  club.  Bear- Admiral  Sir 
J.  B.  Sulivah,  K.C.B.,  was  announced  to  take  the  chair,  but  being 
called  away  to  Portsmouth,  Captain  Haggard  presided.  .The  meeting 
was  very  numerously  attended,  and  a  list  of  distinguished  residents 
reported  in  the  paper  as  present  shows  that  the  club  starts  under 
favourable  auspices.  Mr.  Mitchell  solicited  the  loan  of  specimens 
from  various  gentlemen,  and  we  see  that  Sir  J.  Sulivan,  Kev.  A.  M. 
Bennet,  Rev.  T.  H.  Wanklyn,  Captain  Haggard,  E.  J.  Sanders,  Esq., 
E.  Kemp- Welch,  Esq.,  contributed  fossil  leaves  from  various  localities, 
and  Barton,  Purbeck,  and  Portland  fossils ;  flint  implements  from 
Bournemouth.  These  were,  with  the  assistance  of  Captain  Creek, 
Mr.  Sulivan,  and  Mr.  Kemp- Welch,  arranged  in  cases  in  the 
room.  At  the  close  of  the  lecture  the  Bev.  H.  B.  Clissold  proposed 
that  a  dub  be  formed,  and  a  number  of  gentlemen  adjourned  to  a 
private  room,  where  some  club-rules,  which  had  been  suggested  and 
circulated  by  the  lecturer,  were  discussed.  An  adjourned  meeting 
has  since  been  held,  and  Sir.  J.  B.  Sulivan,  K.C.B.,  has  been  elected 
President      Sir  James  was  Lieutenant  in  H.M.  ship   **  B/^»s^" 
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when  Fitzroy  was  Captain  and  Charles  Darwin  was  Naturalist  on 
board.  We  wish  the  dub  all  suecess.  There  is  plenty  of  work  in 
their  neighbourhood  for  them  to  do. 

EXPLOBATION  OF  THE  LeAJT-BED  OF  THE  LoWSB  BaOSHOT   SkBUS 

OF  TQE  Hampshibe  Basin.  —  The  following  are  the  suggestions 
which  have  been  issued  by  the  Committee  appointed  by  the  British 
Association  for  the  Advancement  of  Science  to  investigate  the  fossU 
leaf-beds  of  the  Lower  Bagshot  series  of  the  Hampshire  Basin.  The 
Committee  consists  of  W.  Stephen  Mitchell,  LL.B.,  F.G.S.  (Sec.); 
Professor  J.  Morris,  F.Q.S.,  University  College,  London ;  George 
Maw,  Esq.,  F.L.S.,  F.G.S. ;  Robert  Etheridge,  Esq.,  F.R.S.E.,  F.G.8., 
Eoyal  School  of  Mines,  Jermyn  Street ;  Henry  Woodward,  Esq., 
F.G.S.,  F.Z.S.,  British  Museum  :— 

The  Committee  desire  to  obtain  the  co-operation  of  gentlemen 
interested  in  local  geology  who  reside  in  the  districts  of  Hampshire 
and  Dorset,  over  which  the  Lower  Bagshot  beds  extend. 

They  will  be  glad  to  receive  information  of  the  occurrence  of 
fossil  leaves,  however  fragmentary,  from  any  new  localities,  e.g.^  the 
neighbourhoods  of  Bomsey,  Fordingbridge,  Moreton,  Wimbome, 
Whitecliff  Bay,  etc. 

Li  the  neighbourhoods  of  Bournemouth,  Corfe,  Studland,  and 
Alum  Bay,  etc.,  where  they  have  already  received  valuable  assist- 
ance, they  desire  if  possible  to  establish  more  systematic  records. 
As  some  guide  to  the  kind  of  information  wanted,  they  beg  to  invite 
attention  to  the  following  suggestions : — 

The  changing  face  of  the  cliffs  near  Bournemouth  after  storms  and 
heavy  rains,  and  the  extensive  clay-workings  in  the  Wareham  district, 
where  the  beds  can  be  examined  yard  by  yard,  often  present  data 
of  importance  which,  unless  observed  and  recorded  at  the  time,  may 
be  for  ever  lost.  It  is  only  by  residents  that  these  observations  can 
be  systematically  made. 

It  is  very  desirable  that  records  of  the  following  should  be  pre- 
served : — 

1.  The  occurrence  of  trunks  or  branches  of  trees. 

(a)  Their  locality.     The  bed  in  which  they  are  found,  and  the 
relation  of  the  beds  above  and  below. 

(This  will  be  best  recorded  by  a  sketch  of  the  section.) 

{h)  Tlieir  condition,  position  (horizontal  or  otherwise,  and  direc- 
tion (with  reference  to  the  compass). 

(c)  Their  size.      Whether  bored  by  Teredo  or  not.     Character, 
size,  direction,  and  position  of  the  borings. 

{d)  Sections  for  microscope  where  possible. 

2.  The  beds  containing  leaves. 

(a)  Tlieir  number,  thickness,  and  extent,  and  the  directions  in 

which  they  vary  in  thickness. 
{h)  The  condition  of  the  leaves,  whether  perfect,  as  if  tranquilly 

deposited,   or    rolled  and   broken,   as   if  water-borne   from  a 

distance. 
(c)  Flowers,  fruits,  seeds,  and  the  fructification  of  ferns. 
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3.  The  beds  of  sand  interstratified  with  beds  of  day. 

(a)  Their  number,  thickness,  and  extent,  and  the  directions  in 

which  they  yary  in  thickness. 
(6)  Presence    of  pebbles  and  grains  of  qnartz.      Their  size ; 

rounded  or  angidar ;  free  or  cemented  together. 

4.  The  occurrence  of  "re-formed''  beds  containing  fragments  of 

clay  enclosing  leaves.      Whether  these  beds  are  confined  to 
mouths  of  chines. 

5.  Varying  thickness  of  the  pebble  bed  and  gravel  beds  on  the 

surface. 

6.  Shells  and  insects  have  as  yet  been  found  only  at  Studland.    A 

further  collection,  with  note  of  exact  locality,  would  be  very 

valuable. 

It  is  requested  that  letters  be  directed  to  W.  Stephen  Mitchell, 

Esq.,  Cains  Collie,  Cambridge,  and  specimens  (which  should  be 

separately  wrapped  in  soft  paper  and  firmly  packed  in  hay  or 

cmmpled  paper)  to  Henry  Woodward,  Esq.,  British  Museum,  W.C. 

It  is  hoped  that  arrangements  wiU  soon  be  completed  in  Bourne- 
mouth for  a  public  local  collection. 


MEGACER08  HIBERNICUSy  THE  GIGANTIC  IRISH  DEER. 

Snt. — ^It  may  interest  some  of  your  readers  to  learn  that  I  have  a 
very  fine  pair  of  horns,  with  skull  attached,  of  the  gigantic  Irish  deer 
(Megaceros  HibemicvLs),  found  in  the  bog  of  Schiule,  Co.  Limerick,  at 
the  depth  of  about  16  feet.  The  measurement  of  the  horns  is  as 
follows  : — Tip  to  tip,  12  feet  8  inches  ;  round  the  curve,  14  feet  5 
inches ;  breadth  of  palm,*  4  feet  6  inches  (?).  Should  any  museum 
require  a  fine  head  of  this  deer,  I  shall  be  glad  to  send  further 
particulars.  Bobkbt  Cox. 

Balltnbalb,  Ballikoarbt,  Co.  Limbrick. 


Sib, — ^Please  publish  the  following: — William  Hinchley,  Carpenter, 
Thomond's  Gate,  Limerick,  has  a  good  specimen  of  a  head  of  a  female 
Megaceros  to  sell.  These  are  rather  rare  and  hard  to  get,  as  they 
are  so  like  horses*  heads  that  few  people  who  find  them  put  any  value 
upon  them.  G.  H.  K. 

CONNBMARA.  

ON  THE  FORMATION  OF  THE  CHESIL  BANK. 

Snt, — In  a  paper  under  this  heading  in  year  number  for  October, 
Mr.  Bristow  and  Mr.  Whitaker  quote  from  my  book  ''Bain  and 
Bivers."  I  have  said  that  Portland  was  probably  at  one  time 
made  an  island  by  the  erosion  of  the  sea,  and  that  it  was  afterwards 
re-joined  to  England  by  the  rising  of  the  land.    Mr.  Whitaker  teUs 

i  }  Circumference. — Edit. 
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hb  of  a  raised  beaoh  on  Porttand  "  thirty  or  forty  feet  abcve  the  sea." 
Is  not  this  proof  positive  of  the  correctness  of  my  theory?  Did 
Portland  rise  thirty  or  forty  feet  and  the  isthmos  remain  stationazy? 
This  junction  with  the  land  made  Portland  a  groin  protruding  at 
right  angles  with  the  line  of  coast ;  and  I  have  headed  a  passage 
(page  119  ''Rain  and  Rivers*')  ''Portland  is  a  natural  grain  wludi 
catches  the  Chesil  beach.*'  I  have  also  said  that  to  any  one  con- 
versant with  the  laws  of  the  groin  the  mysteries  of  the  Chesil  beadi 
vanish.  Mr.  Whitaker  adopts  the  term  "natural  groyne'*  as  his 
own.  He  also  adopts  the  theory  as  his  own,  and  says  of  it  *'  that  of 
course  all  must  agree'*  to  it.  I  have  never  happened  to  see  Portland 
called  a  "  natursd  groin  ;*'  nor  have  I  seen  the  phenomena  of  the 
Chesil  beach  explained  as  those  of  a  beach  collected  and  formed  by 
a  groin.  If  Mr.  Whitaker  has,  perhaps  he  will  tell  ns  where  and  l^ 
whom  this  has  been  published.  Be  this  as  it  may,  I  would  wish  to 
say  a  word  as  to  the  heaping  of  the  beach  which  is  formed  by  the 
"natural  groin."  Mr.  Whitaker  avoids  the  question;  but  he 
mentions  "  the  set  of  the  current"  from  west  to  east  three  times. 
The  shingle  he  thinks  is  carried  by  this  current,  since,  page  435,  the 
shingle  is  "  stopped  in  its  easterly  course,"  and  in  page  436  he 
seems  to  form  the  shingle  beach  by  "  the  general  set  of  the  current." 
Lyell,  as  quoted  by  Mr.  Whitaker,  attributes  the  heaping  to  "  meet- 
ing of  tides,"  "  a  great  eddy,"  "  the  tidal  wave,'*  and  "  the  set  of  the 
tide  in  the  narrow  channeL**  -While  Herschel  (Physical  Geography, 
second  edition,  page  91)  makes  "tide  currents"  deposit  "the  gr^ 
shingle  drift  of  Dungeness  Point  and  the  Chesil  Bank." 

Let  us,  for  argument,  grant  Mr.  Whitaker's  assumed  current  from 
west  to  east  along  our  south  coast,  and  let  this  current  be  of  force 
sufficient  to  drive  pebbles  of  the  size  of  those  at  the  Portland  end  of 
the  Chesil  beach,  they  would  at  least  travel  along  the  bottom  of  the 
current.  But  even  if  they  floated  on  the  top  of  the  current  how 
could  they  get  to  the  top  of  the  beach  which  is  forty -two  feet  above 
the  level  of  the  water?  So  if  LyelFs  and  Herschers  tide  had 
"  eddied"  here,  it  must  have  flowed  as  high  as  the  top  of  the  beach, 
and  even  then  it  must  have  carried  the  pebbles  on  its  surface  to 
have  placed  them  whore  they  are.  These  philosophers  would  be  the 
first  to  remind  us  of  the  rule  that  water  can  only  find  one  level,  and 
that  it  cannot  rise  above  its  source ;  and  this  rule  entirely  precludes 
the  possibility  of  the  beach  being  heaped  by  tides  or  currents.  But 
rules  are  apt  to  have  exceptions,  and  the  exception  here  is  that  when 
impact  is  given  to  water  it  will  rise  itself,  and  it  will  raise  other 
substances  very  much  higher  than  its  source.  In  art  we  see  this  in 
the  ram  which  sends  water  to  the  top  of  the  house,  though  the  ram 
and  the  source  of  the  water  may  be  much  lower  than  the  foundation 
of  the  house.  In  nature  we  see  the  exception  in  the  effects  of  the 
impact  given  to  the  wave  by  the  wind.  It  is  then  not  tides  or 
currents  of  water,  but  currents  of  air  giving  impact  to  the  waves 
which  have  driven  the  drift  to  the  top  of  the  beach.  Drayton  gives 
this  vera  causa  in  1613,  "  by  the  south  wind  raysd.**  One  great 
Jaw  of  the  sea-shore  \v&,  aa  the  wind  blows  the  wave  flows,  and  as 


Ccrretpondenee — Mr.  B.  Craig.  ff2ff 

tfad  waTe  flows  the  beaoH  goes.  It  is  the  prevalenoe  of  south-west 
winds  in  the  northern  hemisphere  which  runs  beaches  across  the 
mouths  of  so  many  of  oar  sonth-coast  streams,  great  and  small ;  and 
it  is  a  law  on  thid  south-coast  (quoted  in  a  note  by  Mr.  Whitaker 
himself)  that  where  a  travelling  beach  comes  across  an  estuary  the 
water  escapes  by  soaking  through  the  beach  (the  frequent  cause  of 
the  80'CaUed  submerged  forest)  or  by  forcing  a  passage  to  the  east. 
Notwithstanding  this  law  Mr.  Whitaker  starts  his  theory  of  the 
escape  of  the  Fleet-water  eastward  as  new,  and  he  considers  the  shingle 
of  the  Chesil  beach  to  be  in  an  **aiMmdlou$  position,"  his  reason 
for  calling  it  "  anomalous"  being  that  the  beach  is  longer  than  other 
beaches,  and  that  on  the  land  side  '*  there  is  no  river  emptying  into 
the  sea,  but  only  a  succession  of  very  small  streams."  But  is  not  a 
succession  of  small  streams,  flowing  by  one  channel  into  the  sea,  *'  a 
river  emptying  into  the  sea?"  If  Smallmouth  sands  were  raised  to 
the  height  of  the  Chesil  beach,  both  being  impervious,  the  Fleet 
would  be  a  freshwater  lake  at  that  height.    It  would,  however, 

auickly  cut  an  outlet,  and  form  an  estuary  at  the  present  depth,  and 
lie  land  side  of  the  estuary  would  of  course  be  denuded  as  now  by 
ndn  and  rivers  like  the  sides  of  every  other  estuary. 

I  must  not  ask  for  your  valuable  space  to  enter  farther  into  the 
laws  of  the  sea-shore,  to  describe  the  cause  of  the  so-called  '*  sub- 
merged forest,"  the  principles  of  that  most  ingenious  device  the 
groin,  or  to  explain  the  cause  of  ther  sorting  and  sizing  of  the 
materials  of  the  Chesil  beach.  These  materials  decrease  most 
gradually  for  twenty  mUes,  that  is,  from  the  large  pebbles  at  Port- 
land to  the  pure  blown  sand  at  Bridport  These  tiungs  are  detailed 
in  the  eighth  chapter  of  ''Bain  and  Bivers,"  which  is  headed 
''  Travelling  of  Sea-beach,"  a  subject  on  which  profound  ignorance 
prevails.  Gkobge  Gbekhwood,  ColoneL 

Bbookwood  Paxk,  Albotobd, 
4M  of  OcioUr,  1S69. 

DI8C0VEKY  OP  AECTIC  SHELLS  BELOW  BOULDEB-CLAT,  AT 

WOODHILL,  KILMAUBS. 

SiK, — ^In  making  some  observations  on  the  Boulder-clay,  in  the 
Kibnamock  district,  in  the  end  of  Autumn,  1868,  I  was  fortunate 
in  finding  a  few  Arctic  shells  from  a  bed  of  sand  lying  below  the 
Boulder-clay  at  Woodhill,  Eilmaurs.  The  shells  are  now  in  the 
Hunterian  Museum,  Glasgow,  and,  as  recognized  by  Mr.  John 
Toung,  the  Curator,  are  Leda  ohlimga,  TeUina  ealearea,  Peeien 
hUmdica,  Cyprina  Islandiea,  Asiarle  stdcaia,  A.  eampreBsa,  NaUca 
Chrceidandtea,  and  fragments  of  a  large  species  of  Natiea^  and  a 
LUiarina.  They  were  got  in  sinking  a  pit  scarcely  half-a-mile  from 
the  old  quarry,  where  so  many  elephants'  tusks  and  deer  horns  were 
foand.  The  section  stands  thus — Boulder-clay,  fifty -one  feet ;  sand, 
with  marine  shells  (the  above),  one  foot  three  inches;  peaiy  day, 
mixed  with  sand,  one  foot  six  inches  (this  is  the  bed  in  which  the 
tasks  and  horns  were  found) ;  run,  or  cemented,  gravelly  sand,  one 
district,  and  went  to  consideiable  expense  in  getting  thsm.  ^tcv^^Vi 
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foot  six  incbeSy  lying  npon  the  Garboniferons  strata.  Farther  re- 
searches this  summer  have  fully  confirmed  my  first  impression,  that 
the  shell'bed  lies  below  the  lower  Boulder-clay.  The  country  around 
Kilmarnock  is  largely  perforated  with  pits,  and  good  opportunity  is 
afforded  for  observing  the  surface-beds.  In  none  of  these  pits  has 
Boulder-clay  been  found  underlying  the  sand  and  peaty  beda.  The 
sand  bed  is  Tery  irregularly  developed,  being  as  thick  as  thirty  feet 
in  one  pit,  and  in  others  ten  feet,  twenty  feet,  and  so  on.  The  peafy 
bed  is  apparently  the  remains  of  an  older  bed,  most  likely  of  estuarine 
(?)  formation,  being  found  in  patches,  often  at  considerable  distances 
apart,  remnants  no  doubt  of  a  larger  bed  that  has  suffered  by  denu- 
dation. The  discovery  of  these  shells  throws  light  upon  the  former 
discoveries  at  Kilmaurs,  and  gives  the  true  horizon  of  the  bed  where 
the  elephants'  tusks  and  horns  of  the  reindeer  were  found. 

B.  Ckaig. 

Lamosidb  Beith, 

October  7th,  1869. 

Sib, — Will  you  kindly  give  publicity  to  a  work  which  is  now  in 
progress,  viz.  Murray's  Huidbook  to  the  G^logy  of  England  and 
Wales ;  and  allow  me  to  appeal,  through  the  medium  of  the  Giolo- 
GiGAL  Magazine,  to  all  brothers  of  the  hammer  for  assistanoe  and 
contributions,  particularly  in  local  geology,  which  will  be  most 
gratefully  acknowledged. 

Phillips  Bevan,  F.Q.S.,  Editor. 

4,  Suffolk  Squarb,  Cheltenham,  Oct.  21,  1869. 


OBITTJJLI^"Sr. 


Dr.  R.  N.  Rubidge. — We  receive  from  Port  Elizabeth  the  pain- 
ful intelligence  of  the  sudden  death  (on  the  8th  August),  of  R.  N. 
Rubidge,  Esq.,  M.B.  Lend.,  F.G.S.,  etc.,  who  was  well-known  as  an 
enthusiastic  labourer  in  the  geology  of  South  Africa.  Beginning 
his  medical  studies  under  Dr.  John  Atherstone,  of  Port  Elizabeth, 
his  habit  of  accurate  observation  was  acquired  and  fostered  in  com- 
pany with  his  fellow  pupil  and  friend,  Dr.  W.  G.  Atherstone,  of  that 
town,  also  known  as  an  ardent  and  successful  geological  explorer  of 
South  Africa,  sometime  in  company  with  the  late  Mr.  A.  G.  Bain, 
who  first  worked  out  and  mapped  the  geology  of  that  region. 

In  1854  Dr.  Rubidge  was  requested  by  the  merchants  of  Port 
Elizabeth  to  visit  and  report  upon  the  newly  discovered  gold-dig- 
gings near  Smithfield,  in  the  Orange  River  Sovereignty.  In  com- 
pany with  Mr.  Paterson  he  made  a  carefid  examination  of  the  spot, 
and  found  that  gold  in  small  quantities  was  associated  with  quarts 
in  the  meridional  set  of  trap-dykes  there  intersecting  the  Dicynodon 
or  Karoo  beds.  In  his  clear  and  concise  communication  of  these 
results  to  the  Geological  Society  of  London  (Quart.  Joum.,  voL  xL, 
p.  1,  etc.),  Dr.  Rubidge  mentions  a  fact  that  may  be  of  interest  in 
connection  with  t\ie  pom\A^  oi\^^  of  the  diamonds  that  have  of  late 
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been  so  profiiBely  fdimd  in  Orange  River  territories,  namely,  thai  in 
the  eastmi  ranges  of  the  Stormbeig,  beyond  Aliwal,  the  anthraoitio 
coal  of  the  Karoo  beds  has  been  eony^ted  into  plumbago  by  the 
▼olcanic  dykes.  Henoe  it  is  possible  that,  by  further  change,  purer 
carbon  has  been  elicited  from  the  carbonaceous  matter  by  volcanio  or 
metamoiphic  agency  in  the  Natal  ranges,  and  has  been  brought 
down  in  the  form  of  diamond  by  the  rivers,  together  with  their  com- 
mon agate  gravel,  derived  from  the  same  igneous  and  often  amygda- 
loidal  rocks  (see  also  his  letter  in  the  Joum.  Geol.  Soa,  voL  xiL, 
p.  237). 

In  Uie  same  year  (1854),  at  the  instance  of  a  Mining  Company, 
Dr.  Bubidge  went  to  Namaqualand,  to  report  upon  its  metal  pro- 
ducing capabilities.  The  results  are  given  by  him  in  the  Qeological 
Society's  Joum.,  voL  xiii.,  a  short  notioe  only  appearing  in  the  pre- 
vious volume.  The  gneissic  and  schistose  ro^  of  this  part  of 
Western  Africa  being  quite  new  to  him,  and  so  full  of  interesting 
minenJogical  characters,  afforded  a  rich  field  of  observation ;  and 
he  was  particularly  struck  with  the  probable  metamoiphic  origin  of 
some  granite,  and  with  the  apparent  silification  of  some  bands  of 
schist,  covered  unconformably  by  sandstone,  through  which  water 
had  carried  silica  to  replace  the  original  felspar  and  mica  of  the 
gneissic  bands  below.  This  view  of  the  metamorphic  condition  of 
some  quartzite  Dr.  Rubidge  regarded  as  a  key  to  the  elucidation  of 
certain  sections  seen  in  different  parts  of  South  Africa,  and  con- 
sidered by  him  to  be  of  a  very  difficult  nature,  if  left  to  be  explained 
according  to  the  usual  view  of  geologists.  Thus  in  1858  (Oeol.  Soc. 
Joum.,  vol.  XV.,  p.  196)  he  explained  the  section  of  Mitcheirs  Pass, 
at  the  village  of  Ceres,  otherwise  than  Mr.  Bain  had  interpreted  it ; 
and  regarded  the  great  sandstone  formation  of  Table  Mountain  as 
occurring  again  and  again  in  great  patches  of  horizontal  and  uncom- 
formable  beds,  over  the  highly  inclined  schists  and  gneiss,  both  of 
the  Cape  and  of  Namaqualand,  instead  of  dipping,  at  Ceres,  down 
below  the  Devonian  rocks  of  the  Bokkeveld ;  and  thus  he  made  the 
schistose  rocks  of  Cape  Town,  of  the  Bokkeveld,  George,  and 
southern  Uitenhage  (whence  he  got  Devonian  fossils)  to  be  all  of 
the  same  date  :  certainly  a  great  advance  was  gained  in  proving  the 
continuation  of  the  Bokkeveld  schists  into  the  laet-named  district ; 
but  whether  the  schists  and  slates  of  the  Cape  come  into  the  same 
category  still  requires  careful  inquiry. 

Examining  the  neighbourhood  of  the  Zuerberg,  in  occasional 
journeys,  Dr.  Rubidge  endeavoured  to  throw  light  on  the  stratifica- 
tion and  structure  of  that  country,  shewing  that  the  Lower  Ecca  beds 
are  probably  of  Devonian  age.  For  the  illustration  of  his  views  on 
this  matter  he  sent  several  series  of  rocks  and  fossils  to  the  Geological 
Society  of  London,  and  he  communicated  papers  on  the  subject  to 
that  Society,  to  the  ''  Geologist,"  to  the  British  Association,  and 
to  the  periodicals  of  Port  Elizabeth.  In  1864  he  visited  England 
and  travelled  to  the  north  with  the  special  view  of  studying  similar 
schistose  and  quartzose  rocks  to  those  of  the  Zuerberg.  He  brought 
with  him  many  new  fossils,  of  Secondary  agCi  from.  thA  \3\\«ci2[a^ 
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examined  and  detennined,  intending  ultimately  to  prodnoe  a  general 
work  on  the  geology  of  the  oolony.  The  foasils  oonatitated  a  vala* 
able  addition  to  the  South-African  oollection  in  the  (Jeologioal 
Society's  Museum,  and  were  fully  described,  with  illufltnitionB,  in 
the  Society's  Journal,  by  Mr.  R  Tate,  in  1867. 

So  long  ago  as  1854,  Dr.  Bubidge  wrote  to  his  geologioal  oorres- 
pondents  in  London  on  the  subject  of  aerial  denudation,  which  had 
not  then  received  as  much  attention  from  European  geologists  as  it 
deserved.  In  1866  he  reproduced  the  chief  points  of  his  letters  in 
the  Geological  Magazine,  No.  20,  bringing  forward  evidence  of 
the  enormously  extensive  and  long-continued  denudation  of  the 
interior  of  South  Africa  subsequent  to  its  leaving  the  sea,  and  since 
the  lacustrine  deposits  of  the  Karoo  formations  were  drained  dry. 

As  an  observer  and  as  a  generalizer,  then.  Dr.  Bubidge  was 
energetic  and  bold,  adding  much  to  the  store  of  geological  facts  and 
thought,  though  working  hard  throughout  in  his  professional 
practice,  and  often  su£fering  from  ill-health.  Heart-disease  has 
taken  him  off  suddenly  (at  the  age  of  about  forty-eight)  from 
amongst  his  friends,  before  his  well-loved  work  was  finished  as  he 
wished ;  but  he  had  always  given  his  best  attention  to  the  advance- 
ment of  Science  in  general,  and  of  (Geology  in  particular,  among  the 
community  around  him  ;  and  having  always  identified  himself  with 
the  Literary  and  Scientific  Institutions  of  Port  Eliasabeth,  and 
shewed  the  greatest  personal  interest  in  its  Public  Library,  Museum, 
and  Public  Hospital,  his  townsmen,  who  in  large  numbers  of  aU 
grades  of  society  attended  his  funeral,  regret  him  as  a  kind  warm- 
hearted friend, — a  loss  which  will  not  be  readily  replaced.  His 
fellow  colonists  too  in  South  Africa,  and  his  geological  friends  in 
England,  are  all  truly  grieved  to  hear  of  his  death,  fully  recognizing 
his  amiable  qualities,  scientific  attainments,  and  devotion  to  good 
works. — T.  B.  J. 

Mb.  Marshall  Hall's  Scientific  Expedition. — ^The  schooner 
yacht  Noma,  Mr.  Marshall  Hall  owner  and  master,  is  being  laid  up 
at  Brightlingsea  for  the  winter,  having  returned  from  a  Norwegian 
cruise.  She  experienced  several  gales,  but  has  suffered  no  injuiy 
whatever.  On  passage  out,  at  the  same  date,  one  of  our  largest  aiKl 
finest  schooners  lost  boats  and  everything  above  deck.  The  Nona 
succeeded  in  penetrating  to  the  furthest  extremities  of  several  fjords, 
where  never  yacht  had  been  before,  and  her  owner,  who  is  a 
member  of  the  Alpine  Club,  has  partially  explored,  and  even  laid 
the  foundation  for  a  rough  survey  of,  several  portions  of  the  large 
tracts  of  ice,  of  which  at  present  but  little  is  known.  He  proposes 
to  continue  his  efforts  next  summer.  Mr.  Marshall  Hall  has  also 
made  geological  investigations  of  the  remarkable  terraces  very 
common  in  the  inland  valleys  of  Norway,  more  especially  as  regards 
the  time  occupied  in  their  formation.  Prof.  Kjerulf,  of  Christiania, 
has  also  been  occupied  with  this  subject  ^Scientific  Opinion,  Oct  6, 
1869. 
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L — ^Bahbkd  and  Bkigoiatkd  Comcbetioiis.' 

Bj  Jokh  Bubkik,  LLC,  F.G.9. 

[PLATE    SIX.] 

TTTHEN'  we  find  at  the  sides  of  Teing,  the  veinstone  rent  into 
TV  lamince,  as  I  tried  to  represent  in  Plate  XX.  of  Vol.  IV.  it  it 
easy  to  think  of  the  fraoture  as  Tioleot,  and  of  the  disruption  of  the 
vein  as  sudden. 

That,  at  least,  this  disniptioa  must  have  been  exceedingly  alow, 
and  that  as  it  took  place  the  rent  must  have  been  filled  by  contem- 
porary crystallization,  is  I  think  evident  in  the  instances  figured, 
and  in  the  great  number  of  cases  which  they  represent 

And  as  I  continue  my  inquiry,  it  becomes  more  and  more  ques- 
tionable tn  me  whether  there  has  in  such  cases  been  disruption  at  alL 
For  the  more  I  endeavour  to  read  Nature  patiently,  the  more  I  find 
that  she  ie  always  trying  to  deceive  us  while  we  are  impatient,  by 
pretendiug  to  do  things  in  ways  in  which  they  never  were  done,  and 
making  things  look  like  one  another,  which  davb  no  oonnection  with 
each  other.  ],,„   ^ 

For  instance,  in  Fig.  1,  which 
rudely  sketches  a  piece  of  Comieh 
homatone,  it  would  seem  at  first  ' 
Bight  that  the  detached  black  and  i^ 
white  bands  were  pieces  of  a  band  ! 
once  continuous,  but  which  had  | 
been  broken  up,  and  re-oemeni 
in  disorder.  And  if,  on  a  large  ! 
scale,  we  had  met  with  the  fault  :. 
in  almodt  exactly  coincident  beds, 
to  which  the  arrow  points,  we  , 
should  have  had  little  douht  of 
their  former  continuity.  But  in  thisstonethey  have  never  been  in  any 
other  than  their  existing  position,  any  more  than  the  two  upper 
beds  on  the  left,  of  which  one  is  an  entirely  undisturbed  branch 

1  For  rnrmer  papen  tee  Gsol.  Has.,  1S6T,  ToL  IT.  pp  337  and  4S1 ;  ■!»>  I8S8, 
Vol.  T.  pp.  12.  ise,  and  208. 
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of  the  other,  as  much  as  any  bitinclt  of  stalactJtio  chaloedony  uof 
the  rest  of  the  mass  Nor  have  any  of  these  beds  ever  been  bnikeD 
at  all.  The  whole  ia  a  tranquil  determination  of  varionsly  oryrtkl- 
liring  aubstanoes,  like  that  of  the  component  minende  in  granite. 
The  white  portions  are  homgtone ;  the  black  band  in  each  is  fenn- 
ginouB,  and  the  enclosing  paste  rudely  orystalline  qaartz. 

Tliere  is,  however,  one  grave  stractnral  difference  between  this 
stone  and  common  granite.  The  crystala  in  granite  run  in  all 
directions.  These  zones  of  homatone  have  a  more  or  less  parallel 
direction ;  and  the  black  ban3,  with  another  narrow  one  socoeeding 
it,  is  always  at  the  same  side  of  them. 

I  have  placed  the  woodcut  (Fig.  1)  with  the  black  beds  nppa- 
moat,  ao  thnt  the  resemblance  may  be  seen  between  them,  and  the 
alwaya  uppermost  grey  beds  in  the  highest  division  of  Plate  XY. 
Vol.  IV.  But  in  neither  case  can  I  say  that  their  position  has  been 
influenced  by  gravity.  For  in  Plate  XV,  it  will  be  observed  that 
the  elliptical  ^  of  central  calcite  crystallizes  in  every  directum, 
and  in  this  piece  of  homstone,  very  near  the  portion  above  figured, 
is  a  cavity,  in  which  while  the  bands  whose  separation  foraU  it, 
retain  their  relation  unchanged,  the  qnarte,  having  now  room  to 
crystallize,  does  so  indifferently  up  and  down,  and  from  both  aidea, 
as  in  Fig.  2.     I  do  not  know  the  position  of  the  stone  in  nlu. 

But  though  common  granites  show  only  arbitrary  poaitiona  of 
crystals,  in  graphic  granites  we  have  a  definitely  p^allel  arrKuge- 
ment  of  lliem,  somewhat  resembling  this  of  the  homatone,  only 
more  regular;  nnil  in  massive  felspathic  rock  we  get  tho  same 
deceptive  resemblance  of  faults  exquisitely  defined.  Fig.  3  repre- 
Fto.  3. 


eenis  (of  the  real  size :  as  are  also  Fige.  1  and  2)  a  portion  of  felft- 
patbic  rock  in  which  two  crystals  of  labradorite  are  separated  \sj 
apparent  breccia,  but  really,  crystalline  mass,  of  mixed  labradorite 
and  bypersfein.  The  ohliquo  lines  stanii  for  this  gangue  (merely  for 
a  symbol  —  there  are  no  lines  nor  cleavage  in  the  gangue  itself). 
Tho  white  spaces  are  pale  blue  labradorite,  the  horiEontal  lines 
indicate  in  eacb  cr^&taX  &  ^uke^,  ^'v^mtel^  defined,  zone  of  vivid 
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omige»  and  the  Teitioal  Imes  a  aone  of  intenBe  bine.  Tliere  baa 
evidently  been  no  fraotore  in  this  case,  any  mote  than  between  the 
fdapar  crystals  of  common  granite.  AikI  the — in  this  instance 
•bsolntely  aocnntD— coincidence  of  direction  in  the  aones  of  the 
detached  peces,  with  their  &iilt-like  variation  in  breadth  and  lelatiTO 
positiony  are  both  of  them  entirely  crystalline  phenomena. 

Now  we  most  always  remember  that  in  chalcedony  and  quarts  we 
have  two  entirely  distinct  groups  of  ciystalline  forces ;  one  radiant» 
endeavooriDg  to  throw  the  mass  into  spherical  concretions ;  the  other 
lectilinear,  eDdeavouring  to  reduce  it  to  hexagonal  ciystals:  and 
that  both  of  these  are  capable  of  producing  phenomena  of  relative 
distortion. 

Also,  the  group  of  the  spheric  forces  associates  itself  delightedly 
with  the  spheric  forces  of  hydrous  oxide  of  iron,  thus  producing 
endlessly  fantastic  groups  of  mixed  iron  and  chaloedonyy  while  the 
xectiLinear  forces  ally  thems^ves  in  like  manner  to  those  of 
Buoaoeoos  iron,  boumonite,  heavy  spar,  and  calcite,  producing 
tabular  groups  of  crystals  which  present  dose  analogies  to  the  flat 
leaves  of  chalcedonies  which,  have  metallic  or  earthy  lamiMB  for 
their  support ;  while  the  iron-oxide,  when  it  has  no  longer  the  power 
of  modifying  the  shapes  of  the  crystals,  sets  itself  to  imitate  two 
other  minerals  frequently  found  in  them.  It  mimics  the  globes  of 
brown  mica  so  exactly  with  its  own  bossy  groups  of  clustered 
laminae,  that  only  a  strong  lens,  or  the  knife,  will  distinguish  them, 
and,  in  the  interior  of  crystals,  throws  itself  into  golden-coloured 
xadiant  or  circular  sheaves  whidi,  when  within  amethyst,  are  the 
most  beautiful  things  I  know  among  minerals;  but  which  it  ii  a 
matter  of  great  difficulty  to  distinguish  in  common  quarts  from 
minor  forms  of  rudle.  Finally,  to  crown  the  complexity  of  this  iron 
and  flint  group,  the  sulphide  of  iron,  varied  beyond  all  minerals  in 
the  phantasies  and  grotesques  which  it  can  build  out  of  its  plastic 
and  innumerable  cubes,  shoots  its  stellate  crystals  through  the  moss 
of  the  hydrous  oxide,  and  disputes  with  it  the  central  position  in 
stalactites  of  chalcedony. 

But,  through  all  this  confusion,  one  generalization  presents  itself 
which  is  of  great  value.  Whenever  iron,  whether  oxide  or  sulphide, 
is  associated  with  stalactitic  chalcedony,  it  is  always  in  the  centre  of 
the  mass ;  but  when  iron,  whether  oxide  or  sulphide,  is  associated 
with  quartz  crystals,  it  is  always  (if  determinately  placed  at  all), 
either  on  the  outside,  or  at  a  slight  depth  below  tlie  surface,  under 
an  external  coat  of  clearer  crystal.  It  may  bo  indeterminately 
placed,  in  dispersed  stars  or  cubes;  but,  if  ordered  at  all  it  is 
ordered  so.  Briefly,  a  crystal  of  quartz  never  has  a  centre  of  iron, 
and  a  crystal  of  chalcedony  never  a  coal  of  it.* 

And  an  important  result  seems  to  follow  from  this.    If  stalaotitcs 

1  Of  coarse  I  do  not  Toach  for  any  so  wide  generalixation  ••  this  absolntely.  If 
ever  one  Tentures  to  do  Kuch  a  thing,  the  next  stone  one  takes  np  on  a  dealer's  counter 
IB  sore  to  be  an  exception  to  the  announced  law;  hnt  1  am  confident  that  anjf 
mineralogist  can  fortify  the  statement  from  his  own  experience  quite  enough  to  justify 
•or  VBMoning  upon  it. 
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of  chalcedony  were  formed  by  superflnent  coats,  some  of  these  ooati 
would  have  iron  in  solution  at  the  outside  as  well  as  the  interior, 
and  would  secrete  it  in  successive  films ;  whereas,  on  the  oontraiy, 
the  entire  bulk  of  the  iron,  being  always  central,  must  surely  hare 
been  secreted  out  of  the  entire  mass ;  and,  therefore,  I  believe  that 
the  true  chalcedonic  stalactite  is  indeed  a  long  botryoidal  crystal, 
like  some  of  the  forms  of  sulphide  of  iron,  found  in  chalk,  and  not 
at  all  a  drooping  succession  of  fluent  coats,  except  in  cases  of  rapid 
deposit,  which,  as  far  as  I  remember,  show  no  central  iron. 

Again,  when  iron  is  systematically  associated  with  quartz,  it  \b 
never  in  the  centre  of  the  crystal,  but  either  on  the  surface  or  under 
an  externally  imposed  glaze.  Hence  it  follows  that  the  crystalline 
forces  at  work  in  forming  quartz  act  nearly  in  the  reverse  of  those 
that  form  chalcedony,  as  regards  the  direction  of  ferruginous  ele- 
ments, and  that  they  have  quite  a  peculiar  power  in  finishing  crystals, 
which  determines,  at  a  given  time,  either  a  purer,  or  an  amethystine, 
silica  to  the  surface,  often  throwing  down  crystals  of  iron  between 
the  two. 

I  have  already  noticed  the  clear  ooat  forming  the  exterior  of  many 
nested  agates  in  basaltic  cells,  and  the  deposit  of  iron  succeeding  it, 
to  which  I  gave  the  name  of  medial  oxide.  My  impression  is  that 
the  exterior  of  such  agates,  as  relating  to  the  crystalline  power,  may 
be  considered  identical  with  the  centre  of  a  stalactite,  and  I  tldnk  it 
will  be  found  that  the  iron  in  such  stalactitic  centres,  however  deli- 
cate the  fibre  of  it,  is  not  solid,  but  tubular,  leaving  the  absolute 
centre  of  clear  silica  correspondent  to  the  surface  of  clear  silica  in 
a  quartz  crystal. 

It  is  very  strange  that  among  these  complicated  forces  certain 
conditions  of  chalcedony  and  quartz  should  be  so  constant,  and  the 
intermediate  states,  giving  evidence  of  formation,  so  rare;  but 
though  the  interior  of  almost  every  quartz  crystal  shows  the  forces 
of  agatescence  and  straight  crystallization  in  confused  contest,  I  have 
only  seven  or  eight  specimens,  out  of  a  collection  of  some  thousands, 
which  clearly  show  the  balance  of  the  two  powers  in  accomplished 
structure. 

The  uppermost  figure  in  Plate  XIX.  represents  a  portion  of  one  of 
these,  which  is  a  stellar  agate,  formed  of  grey  chalcedony,  with  white 
bands  collected  in  a  knot  within  radiant  quartz.  The  precision  of  its 
lines  is  beyond  all  imitation,  but  Mr.  Allen  has  succeeded  in  draw- 
ing and  engraving  it  for  us  quite  well  enough  to  show  the  repeated 
efforts  of  the  chalcedony  to  throw  itself  into  straight  crystalline  planes, 
successful,  tremulously,  here  and  there  for  a  quarter  of  an  inch,  and 
then  thrust  again  into  curvature  by  the  lateral  spheric  force. 

The  second  example,  engraved  in  the  lower  figure  in  Plate  XIX., 
shows  the  two  forces  reconciled  in  their  reign  :  the  crystalline  or 
mural  form  is  completely  taken  by  the  agatescent  bands  in  one  part 
of  the  stone  and  the  spheric  in  another,  while  the  bands  themselves 
are  arranged  in  double  folds,  turned  at  the  extremities,  like  the  back 
of  a  book. 

Finally,  the  wood-cvxl,  Y vg^x^  ^,  ^^ea  the  rude  outline  of  a  stone 
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in  vhidi  the  central  nnclens  of  oonfnaed  qoarlx  has  made  vigorona, 
repeated,  and,  as  &r  as  I  know  quartz,  I  may  even  aa^  super-qaarts- 
ine  efforts  to  gather  itself  into  a  single  oiTstal,  dn^iDg  the  ciroam- 
flneDt  agateeoent  lines  one  after  another  violeiiily  aside,  to  azpire  in 
the  plane*  of  its  soocesHive  pyramids. 
Fm.  4. 


In  all  these  instances  the  crystalline  action  is  anmistakable,  being 
at  relative  angles,  of  which  only  agatescent  warping  deranges  the 
,  but  here  (Fig.  6)  is  an  example  in  which  we  have  an 
FiQ.  6. 


apparently  pendant  stalactite  (which  is,  however,  the  eeiclAou  <^{  «. 
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Teiticnl  wall)  without  Bvidenoe  of  anj  relative  planes,  except  fits 
very  short  and  secondary  one  on  the  left.  Yet,  between  condition! 
of  this  kind  and  trne  atolaotitia  agates,  there  is  a  g^  whitdi  at 
present  I  oaniiot  bridge.  The  mnnil  agate  consists  of  oonoreticHu 
in  flat  planes,  formed  irrespectively  of  gravity ;  the  stolaotitio  agate, 
of  coQcretionfi  on  central  rods,  formed  with  reference  to  gravi^. 
I  have,  indeed,  one  example  in  which  these  central  rods  are  indpieut 
in  formation ;— -are  as  fine  as  hairs,  and  are  connected,  aa  in  Fi^.  6, 
by  drooping  branches  concurrent  with  the  successive  outlines  of  the 
falling  mass ;  and  another,  Fig.  7,  in  which  the  tubea  of  a  fbldod  agate 
Fio.  7. 


have  become  crystallioe,  and  are  clearly  rainded  to  determine  tl 
solves  into  straight  lines.  But  these  are  both  small,  and  of  etrool 
too  UDUBuoI  to  found  reasoning  upon.  I  shall  engrave  tliem,  however, 
hereafter,  but  before  examining  these  and  the  other  structures  Ulns- 
trating  the  connection  between  mural  and  stalactitio  agates,  it  will 
be  better  to  traco  the  closer  connection  on  the  other  side  between 
mural  and  conchoiilal  agates.  The  states  interme^te  between  them 
two  will  be  the  subject  of  my  next  paper. 


n.- 


-NoTKs  ON  A  Species  of  Eopjttton  (?)  fbox  tiis  Lowis  Asraia  I 
Bocks  of  St.  David's. 
Bj  Hbhbt  Hiceb,  Esq. 

(PLATE  XS.)  I 

AS   none   of   the  figures  hitherto  given  of  the  gentjs  Eophgtm  I 

show  either  its  internal  structure,  or  articiilationa  of  its  stenu.  I 

and  as  I  am  in  possession  of  a  B])ccimcn  from  the  Lower  Arenig  | 
Bocks,  of  Itamsoy  Island,  near  St.  David's,  which  resembles  in  some 

respects  the  Euphylon  Limueanum   Torell,  but  which    shows   both  | 

articulations  of  the  stem,  and  an  internal  vascular  structure,  a  At-  j 

Bcription  of  the  sjwcics  may  proljably  lie  useful,  and  may  tend  ti)  I 

elucidate  the  true  nature  of  Eophjion,  concerning  which  so  mud  I 

doubt  seems  to  oxiab  a,l  ^TeaQn\.  I 


Gho, '.Us;?;? 
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There  ou  be  no  leeeoniblo  doabt  of  tlie  Tegetable  natore  of  tliit 
icmal,  and  I  tiiink  its  affinity  to  the  Tascnlar  Cryptogama  ia  moal 
dearly  shewn. 

Theae  Lower  Arenig  Bocka,  finom  whence  the  specimen  waa  ob* 
tained,  rest  apparently  quite  conformable  on  Upper  Lingola-flaga,^  and 
underlie  the  tnie  Arenig  or  Slnddaw  rocks.  Nearly  all  the  species  oh* 
tained  &om  theae  beds  are  new,  and  they  indicate  a  famia  intermediate 
between  Tremadoc  Bocks,  and  the  true  Arenig  Rocks.  Indeed,  in 
the  report  to  the  British  Association,  by  Mr.  Salter  and  myself,  in 
1866,  they  were  classed  as  Tremadoc  Bocks;  but  I  have  since 
thought  it  advisable  to  separate  them  and  to  place  them  in  an  inter* 
mediate  position.  The  Brachiopoda  from  these  rocks  have  been  de- 
scribed by  Mr.  Davidson  (Gsol.  Mag.,  Vol.  V.  p.  303),  but  all  the 
other  species  are  yet  undescribed. 

Eophyton  (/)  acptanaium^  n.sp.,  Fig.  1.  PI.  XX. — A  raiaod,  mode- 
rately convex  stem,  about  4  lines  in  breadth ;  widening,  however, 
and  becoming  somewhat  compressed  at  the  joints.  The  surfaoo  is 
ribbed,  and  furrowed  along  its  whole  length.  At  the  lower  joint  (a) 
the  ribs  bend  outwards,  evidently  to  form  a  branch.  The  joint  is 
obliquely  placed,  widened  out,  and  its  course  distinctly  marked 
by  a  deep  sulcus.  The  cortical  substance  is  very  thin,  and  can  be 
removed  to  shew  the  internal  struoturo.  The  internal  structure  is 
made  up  of  compressed  columns,  running  the  whole  length  fVom 
joint  to  joint,  evidently  of  a  tubular  nature,  and  bound  together 
by  very  thin  tissue.  These  are  well  shewn  at  6.  At  c,  being  the 
iMse  of  the  stem,  the  broken  ends  are  visible.  Figs,  d  and  t  are 
these  parts  magnified. 

Fig.  2  most  likely  belongs  also  to  this  plant,  but  the  characters  are 
not  well  marked. 

Unless  Eophyton  Linnmanum  is  proved  to  have  a  jointed  stem,  and 
an  internal  structuro  similar  to  our  specimen ;  it  will  probably  be 
necessary  to  make  a  generic  distinction,  but  at  present  it  is  better  to 
retain  tins  under  Dr.  Torell*B  generic  name. 

m. — On  thk  Pretended  "  Baised  Sea-Beaohbs  "  of  the  Inland 

Slopes  of  England  and  Wales. 

By  Q.  PovLBTT  ScBOPE,   F.R.8.,  F.Q.S.,  tto. 

IN  the  number  of  this  Magazine  for  July,  1866,  p.  298, 1  ventured 
to  characterize  as  "  preposterous,"  the  opinion  advanced  by  Mr. 
D.  Mackintosh  in  two  preceding  papers  (Geol.  Mao.,  Vol.  III.  p.  69, 
and  p.  163)  that  the  very  numerous  terraces  that  occur  on  the  sides 
of  the  Chalk  and  Oolitic  hills  of  the  southern  and  western  counties 
were,  "without  doubt,  raised  8ea-heaehe8f**  affording,  tliorefore, 
evidence  of  the  very  recent  elevation  of  these  hills  from  beneath  the 
sea-level,  since  the  complete  excavation  of  the  existing  valleys. 

1  So  marked  in  the  Geological  Sarrej  Mapf.  I  am  incHoed,  howcrer,  to  think 
that  they  are  representatiTes  of  the  Tremadoc  rocki,  for  Ling,  Davitii,  which  if  the 
onlj  foflsil  present,  is  ec^nallj  characteriftic  of  Tremadoc  rocki,  and  reaches  h«rs  also 
into  these  Lower  Arenig  rocks. 
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Mr.  Mackintosh  replied  in  a  brief  paper,  in  which  he  refused  to 
accept  my  correction  of  his  theory  (Vol.  III.  p.  381),  declaring  that, 
"  so  far  as  liis  observations  have  extended,  the  plough  "  (to  the  action 
of  which  I  had  attributed  the  formation  of  these  terraces)  "  would 
ap})ear  to  obliterate  rather  than  form  regular  systems  of  teiraoes 
such  as  he  had  described.*' 

In  his  recently  issued  volume,  "The  Scenery  of  England  and 
Wales  ;  its  Character  and  Origin,"  which  was  reviewed  in  the 
October  number  of  this  Magazine,  Mr.  Mackintosh  repeats  and 
enforces  his  views  as  to  the  marine  origin  of  these  terraces,  with 
a  contemptuous  allusion  to  my  "  Agricultural  theory  "  (p.  9:^ ). 

Now,  since  the  causes  which  have  modelled  the  existing  sur&oe- 
forms  of  this  island  have  a  real  geological  interest  of  no  littls 
moment — especially  as  the  same  causes,  if  of  a  geological  character, 
were  no  doubt  at  work  very  generally  throughout  the  world  during 
the  same  period, — and  as  those  to  which  Mr.  Mackintosh  asdgBi 
the  terraces  in  dispute  indicate  a  very  recent  emergence  from  the 
sea,  and  elevation  of  the  entire  island  by  at  least  a  thousand  fset; 
and  also  that  this  process  took  place  through  a  series  of  slight  steps 
or  jumps  locally  of  a  few  feet  at  a  time,  corresponding  to  As 
intervals  of  height  between  the  numerously  repeated  terraces, — the 
question  becomes  one  not  of  mere  controversy  between  individnl 
geologists,  but  of  some  importance  in  its  bearing  on  geneial 
geological  history.  This  consideration  will,  I  hope,  be  my  snfBident 
excuse  for  once  more  calling  attention  to  the  matter  in  dispute 
between  Mr.  M.  and  myself.  I  must  refer  the  readers  of  the 
Magazine  to  my  paper  already  mentioned  (July  18GG,  p.  293)  for 
the  arguments  employed  by  me  in  support  of  the  agricultural  origin 
of  these  terraces,  popularly  called  Lynchets,  or  Balks,  being  im- 
willing  to  repeat  them  here.  But  as  Mr.  Mackintosh  reproduces  hia 
theory  of  their  marine  origin  in  his  present  volume,  with  some 
additional  illustrations  and  examples,  I  will  quote  some  passages 
from  that  work  in  order  to  show  lie  extent  to  which,  if  adopted,  it 
would  carry  us,  appending  as  we  go  on  a  few  brief  comments. 

In  p.  85,  he  instances  "  the  successive  levels  of  the  Brent  knoll 
and  its  connected  platform  "  as  *'  terraces  of  marine  erosion,  vhid 
could  never  have  answered  any  human  purpose,^*  but  which  may  I* 
explained  by  "the  action  of  a  not  very  powerful  sea,  at  ilifferent 
tidal  levels,  during  a  gradual  rise  of  the  land."  How  or  why  these 
levels  could  not  have  answered  the  piu^ose  of  facilitating  the 
culture  of  the  steep  slope — especially  to  the  population  which  as 
one  period  encam])ed  for  safety  on  the  summit  of  the  knoll,  Mr. 
M.  does  not  exi)lain.  He  proceeds  to  say,  **  In  the  adjoiaiDg 
district  traversed  by  the  Glastonbury  and  Temple  Combe  JunctioiL 
a  geologist  becomes  bewildered  among  the  thickly  crowded  variety 
of  these  denudational  phenomena.  Among  them  he  can  heie 
and  there  discover  single  terraces  and  sets  of  terraces,  nearly  flfl 
corresponding  to  the  outcrop  of  the  strata,  and  therefore  not  artificid," 

Why  so  ?  If  the  outcrop  of  a  stratum  or  series  of  strata  of  rock 
harder  than  the  i^^l,  on  \)iift  ^o^^  ^i  ^  Vi\U^  be  tolerably  horizaDtaL 
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it  would  follow  as  a  matter  of  coarse  that  the  softer  surfaces  of  the 
dope,  above  and  below  it,  will  have  been  preferably  subjected  to 
aration,  and  in  time  the  ordinary  result  would  appear  in  the  accumu- 
lation of  a  considerable  depth  of  silt  and  gravel — the  washing  of 
the  plough-disturbed  surface  above — on  the  brow  of  the  harder 
stratum,  while  its  base  would  bo  eaten  away  through  the  action  of 
Hie  plough,  and  the  loss  by  descent  to  a  lower  level  of  the  matter 
80  disturbed ;  thus  by  degrees  a  small  cliff  or  bank  (balk)  would  be 
formed,  chiefly  consisting  of  hard  rock,  between  the  upper  and  under 
arable  terraces.  And  this  surely  must  be  called  an  "artificial 
terrace,"  though  the  occurrence  of  a  hard  stratum  of  ''natural" 
rock  directed  the  operations  of  the  plough.  Indeed,  it  is  obvious 
that  in- all  cases  of  the  alternation  of  harder  and  softer  groups  of 
horizcmtal  strata  in  a  hill-side,  the  agriculturist  would  follow  the 
direction  of  the  softer  portions  in  ploughing  the  slope,  leaving  the 
Iiaider  as  banks  to  support  his  arable  terraces,  just  as  the  vine- 
Riowers  of  the  sunny  slopes  of  France,  Germany,  and  Italy,  avail 
niemselves  of  the  outcrop  of  harder  strata  to  assist  the  formation  of 
Ae  walls  which  support  the  ''artificial"  terraces,  built  up  by  them  to 
check  the  descent  of  soil  from  above. 

Mr.  Mackintosh  tells  us  in  his  preface  that  he  has  never  been 
<mt  of  this  island.  It  is  therefore  probable  he  is  not  aware  of  the 
extent  to  which  the  cultivation  of  hill-slopes  by  the  system  of  arti- 
floial  terraces  is  practised  throughout  tJie  continent,  nor  of  the 
general  character  of  such  terraced  slopes.  Otherwise,  I  think,  he 
would  hardly  have  presented  his  readers  with  the  example  of 
**  Terraces  of  Marine  Erosion,"  of  which  the  accompanying  woodcut 
is  a  copy  (p.  88). 

Fko.  1.— Pbofils  op  Tuuucxb  om  ths  8ij>s  op  a  Chaxji  Hill  miAm  TwrtORO. 


On  this  he  remarks — "Unless  we  can  conceive  of  our  ancestors 
ing  been  endowed  with  so  great  a  taste  for  the  pictureaqw  as  to 
cUg  out  chalk  for  burning  in  a  series  of  ornamental  steps  or  shelves, 
I  can  see  no  agency  likely  to  have  formed  these  torraoes  excepting 
oceanic  cun-ents,  at  different  levels,  with  or  without  floating  ice  *  (!). 
Ab  a  "  pendant "  to  this  example  of  a  stoop-terraced  hill,  I  copy  one 
other  of  Mr.  Mackintosh's  cuts  representing  "  the  most  regular  series 
of  terraces  I  have  yet  seen  in  the  Chalk  district,  which  occurs  on  the 
ride  of  a  hill  to  the  south-west  of  Stookbridgo,  the  slo^  bQUi%  it^ 
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Tery  gentle  that  theie  oould  haTe  been  no  inducement  to  Ynk't 
up  into  terraces  as  a  means  of  facilitating  GoltiYation.'* 


Flo.  1.— TwtBiCM 


It  was  to  meet  snch  cases  as  these  of  gentle  slopes  so  tensBil 
that,  in  my  paper  above-mentioned  (YoL  lEL,  p.  293),  I  iiiiy^iitii 
the  probability  that  each  of  such  terraces  mi^ht  have  been  in  Btij 
times  strips  of  land  held  by  separate  occnpiers  (aa  was  np  to  a  lOJ 
late  period  the  custom  in  many  "  common  fields,"  and  is  st  pmat 
through  a  large  part  of  France),  the  **  bank  "  having  been  origiaaUr 
perhaps  only  a  grassy  border,  or  a  slight  fence,  either  of  which  mm 
be  enough  to  arrest  the  descent  of  sUt  during  rains  from  the  smfHi 
of  the  ploughed  strip  above,  and  by  its  long-continued  aocnmnliAs 
upon  this  edge  raise  there  by  degrees  a  steep  bank,  while  the  dflp 
above  would,  by  the  same  process,  rise  into  a  nearly  level  terraoe.  All 
practical  proof  of  the  correctness  of  this  theory,  I  stated  that  fkfli 
banks  might  be  observed  by  any  long  resident  in  the  oountiy  to 
grow  in  height,  and  gave  a  cut  representing  one  that  I  had  mjadf 
seen  wholly  created  within  a  few  years  by  this  process.  I  will  no* 
add  another  to  exemplify  the  fact  that  it  is  by  no  means  neoesniy 
tliat  a  fence  should  exist  along  the  lower  edge  in  order  to  stop,  liy 
its  resistance,  the  descent  of  sUt,  gravel,  etc.,  from  the  slope  ai)Ov«> 
I  could  adduce  numberless  instances  in  which,  when  there  did  exist 
such  a  fence,  the  silt  has  been  deposited  in  a  bank  stopping  iboii 
and  leaving  an  interval  like  a  ditch,  of  a  yard  or  two  wide,  between 
itself  and  the  fence  below.    It  happens  in  this  wise  (see  fig.  S)> 

Fio.  3.— Txa&iCK  akd  Baivx  cauued  bt  Dzscsmt  or  Su.t,  stc. 


A,  B  represents  the  profile  of  a  hill  slope^  towards  the  base  of  which 
a  fence, — say  a  stone  waU,  o,  d  separates  the  arable  field  b,  b  from 
the  one  helow  a,  d  ;  the  dotted  line  d,  f,  represents  the  original  surfsoe. 
But  by  the  continued  ploughing  of  that  surface  in  horizontal  furrowSi 
aided  by  the  wash  of  the  disintegrated  soil  during  rains,  much  of  it 
has  been  carried  down  to  form  ^e  bank  and  terrace,  n,  £,  f,  at  the 
bottom  of  the  ^dd.   ^\i<d  d««A6&^jl3^^  ^si^  V^^v^ver,  does  not  actoaUy 
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b  the  wall,  fixr  the  xeaBon  that  the  plough  never  oan  be  driven 
lin  a  few  feet  of  it;  a  small  strip  of  nnploughed  and  ooh- 
lently  graflay  Borface  will  always  intervene  between  the  last 
ow  and  the  fenoe,  and  however  slight  this  obstruction,  it  is 
kient  to  check  the  descent  of  sUt,  and  cause  it  to  accumulate  in 
lowest  fiiTTOW.  By  repetition  of  this  process  through  a  series 
fears,  the  bank  ia  formed,  maintaining  a  certain  distance  from 
wall,  as  seen  in  the  woodcut.  And  thus,  it  will  be  perceived, 
t  the  bank  and  terrace  above,  would  be  produced  equally,  whether 
tnoe  existed  below  it,  or  only  that  the  lowest  limit  of  aration  was 
jTUudly  marked  by  a  grassy  ridge,  a  few  inches  in  height 
kll  this  minnte  explanation  of  fiie  hamble  origin  of  these  banks, 
however,  mere  moonshine  to  Mr.  Mackintosh,  who  prefers  to 
ig  the  ocean  up  to  and  above  the  tops  of  our  Chalk  and  Oolite 
J,  to  account  for  the  petty  features  with  which  their  sides  are 
red.  It  is  true  that  in  his  recent  volume  (p.  88)  he  seems, 
ogh  in  an  equivocal  manner,  to  admit  that  9ome  of  the  banks, 
cacea,  etc.,  may  have  been  formed  artificially ;  while  in  his  earlier 
ler  he  denied  this  origin  to  any.  He  now  only  ventures  to  say, 
t  ia,  I  think,  by  (marine)  currents  acting  on  an  easUy  moulded 
berial,  that  mofiy  of  the  terraces  of  the  chalk  downs  can  be  most 
iafiKstoriiy  explained."  This,  of  course,  makes  the  intervention  of 
ooean,  imd  oonsequently  the  recent  elevation  of  the  surface  of 
ialand  from  beneath  it,  just  as  indispensable  as  if  aZ2  the  terraces 
re  ascribed  to  its  erosive  action.  So  that  nothiug  is  gained  by 
I  evasive  admission.  Only  a  perplexing  doubt  is  introduced  as 
which  of  the  "thousands  of  terraces"  to  be  seen  at  different 
ela  on  the  hill-sides  of  Wiltshire,  Dorset,  Hants.,  and  other  of  our 
mties,  are  to  be  ascribed  to  the  work  of  Giles  Ploughman,  and 
ioh  to  mighty  Neptune.  They  were  all  ''  raised  sea-beaches  "  in 
'•  Mackiutosh's  paper  of  July,  1866,  now  some  are,  and  some  are 
;  1  I  venture  again  to  maintain  that  aill  are  of  artificial  origin ; 
1  that  consequently  no  proof  ia  to  be  derived  from  them,  either  of 
\  very  recent  sojourn  of  the  sea  upon  the  summits  of  our  hills,  or 
the  "  very  limited  amount  of  atmospheric  denudation  in  the  Chalk 
1  Oolite  districts,"  which  was  another  most  important  inference 
iwn  from  these  terraces  by  Mr.  M.  (Vol.  HI.,  p.  69).  They,  in 
ith,  lead  to  the  very  opposite  conclusion,  showing  indisputably 
w  largely  atmospheric  influences  have  altered  the  form  of  the  sur- 
ea  exposed  to  them,  within  periods  of  a  very  few  years'  duration, 
[t  is  hardly  worth  while  to  notice  some  futUe  objections  urged  by 
*.  Mackintosh  to  the  agricultural  oigin  of  the  terraces,  such  as  thi^ 
)  strips  of  arable  could  not  have  been  held  ''  in  severalty,"  because 
)h  divisions  are  not  mentioned  in  title-deeds,  etc. ;  whereas  it  ia 
borious  that  nearly  all  old  terriers  of  estates  contain  mention  of 
gle  acres,  half-acres,  or  other  small  quantities  of  land,  so  held  in 
)  common  arable  fields  of  the  manor.  But,  of  course,  in  sug- 
iting  the  possibility  of  the  terraces  having  in  some  cases  origi- 
ted  in  their  having  been  held  in  eaffly  times  by  different  culti- 
tors,  I  by  no  means  intended  to  suppose  thia  to  ha.^^  boR?^  ^1e^ 
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fact  in  all  cases.  Probably  also  many  sach  terraces  were  intea- 
tionally  formed  by  the  farmers,  with  the  pick-axe,  with  the  object 
of  preventing  the  descent  of  soil  to  the  bottom  of  the  hill,  and  of 
widening  the  arable  surface;  as  is  constantly  done  by  the  con- 
tinental cultivators  of  similar  slopes.  Again,  Mr.  Mackintosh 
says,  *'  Many  farmers  have  assured  me  that  there  is  now,  and  has 
long  been,  a  general  desire  to  plough  down  the  '  lynchets,'  and  that 
formerly  their  number  was  much  greater  than  at  present"  (p.  89). 
No  doubt,  in  the  course  of  time,  as  two  separate  strips,  "  or  lands," 
become  united  in  one  estate,  or  held  by  the  same  tenant,  it  would  be 
for  his  interest  to  "plough  down"  the  bank  between  them,  which, 
being  composed  chiefly  of  the  finest  mould,  washed  down  in  preced- 
ing years  from  the  slope  above,  woulpl  enrich  the  impoveri^ed 
land  at  its  base.  And,  indeed,  this  occasional  "  ploughing  down" 
of  the  banks  accounts  satisfactorily  for  their  partial  disappearance  on 
some  points,  as  well  as  their  *'  gradation  into  the  more  general  slope 
of  the  ground,"  which  naturally  seems  to  have  "  bewildered"  Mi. 
Mackintosh,  on  the  assumption  of  their  marine  origin.  But,  sup- 
posing the  banks  to  be  "  marine  terraces,"  and,  therefore,  often  com- 
posed of  shingle  and  shells,  this  "  general  desire  to  plough  them 
down,"  would  be  unaccountable.  In  truth  ifbt  a  single  example  of 
a  terrace  so  composed  has  been  produced  by  Mr.  Mackintosh,  and  I 
venture  to  assert  none  such  will  ever  be  found  in  the  sitnationfl  indi- 
cated in  his  theory. 

We  all  know  what  a  sea-beach  is.  The  Chesil  bank  is  an  admir- 
able example.  There  is  another  stretching  eastwards,  along  many 
miles,  from  the  base  of  Beachy-head  to  Hastings.  They  are  composed, 
like  all  sea-beaches,  I  believe  (differing  in  some  respects  from  flat 
sandy  shores),  of  rolled  pebbles  or  boulders,  with  or  without  an  ad- 
mixture of  sand,  broken  shells,  and  other  sea-wrack.  Has  Mr. 
Mackintosh  examined  any  of  his  ''raised  sea-beaches"  and  found 
them,  or  even  any  one  of  them,  to  be  so  composed  ?  Not  one  I  Has 
he  produced  a  single  sea-shell  found  in  any  of  them  ?  Not  one  I 
Throughout  his  whole  description  of  these  numberless  banks  and 
terraces,  I  cannot  find  that  he  has  even  attempted  to  examine  the 
composition  of  any — with  the  single  exception  of  one  ot  a  "  Series 
of  Terraces  near  Llangollen,"  "  the  finest  sertea  of  undoubted  Old 
Coast-lines  or  raised  Sea-beaches  I  have  yet  met  with,  on  the  face  of 
a  hill  to  the  south  of  Llantysilio  railway  station — the  highest  ter- 
race reaching  an  elevation  of  at  least  1500  feet."  One  of  these,  dose 
to  the  railway  station,  Mr.  Mackintosh  did  examine  (I  presume  while 
the  train  Avas  stopping,  as  he  says  *'  I  had  not  time  to  make  a  parti- 
cular examination^*) — but  **  it  seems  covered  with  fine  clay,  mixed 
with  small  stones,  some  of  which  are  much  rounded,  and,  where 
the  soil  has  been  throtcn  up  by  moles,  it  appears  mixed  with  the  re- 
fuse of  decayed  shells  " — land  shells,  no  doubt.  And  this  is  the  sole 
fact  or  observation  relative  to  the  composition  of  these  "  innumer- 
able raised  sea-beaches,"  which  Mr.  Mackintosh  affords  his  readers, 
if  we  except  the  statement  that  "  Mr.  Codrington,  F.G.S.,  and  others, 
have  ascertained  thai  a  ii\mi\>^x  oi  ^<^  terraces  have  a  deposit  of  ap- 
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paremdif  mmde  tmrik  o>&  iheir  biows  '^  (p.  6^).  Of  co<in»:  «nd 
**  made  eaith,^  or.  in  ocho*  woids.  silt  and  soil,  with  laml  shells*  fin* 
gra^  and  small  stones,  kxwened  by  the  plough  from  the  sudfaoe* 
slope  above,  and  washed  down  by  the  rains  until  some  heilp\  or 
wall,  or  eren  les  trifling  boandarr.  more  or  less  horiiontal.  oheoked 
the  downward  wash  of  surhce  matter,  will  be  found,  if  1  mistake 
not,  to  form  the  snbstanoe  of  all  these  terraces  and  l^anks — exoept 
where  some  harder  stratum  crops  out  from  the  hillside,  and  givea 
a  support  to  the  arable  terrace  al>OTe. 


m.  4.— ' 


LLAsraoLun,  am  nxx  rmox 
Bailvat  Statiusc. 


nu.  xoiTB  or  Luurrtuuo 


No  one,  of  course,  disputes  the  existence  of  true  soa-olifTs  and 
escarpments,  or  of  raised  sea-beaches  on  some  of  the  coast-linos  of 
our  island,  or  that  some  of  the  latter  may  penetrate  its  ostuarios,  and 
be  found  at  considerable  heights  above  the  present  tidal,  level. 
Where  sufficient  evidence  of  these  latter  facts  is  prcMlnced,  thoy  are, 
and  will  be,  readily  accepted  by  all  geologists.  It  is  to  the  innu- 
merable minor  banks  and  terraces  (|K)pularly  called  balks  and 
lynchets)  which  Mr.  Mackintosh  truly  describes  a^  scoring  the  sides 
and  reaching  to  the  summits  of  many  inland  hills  in  the  OotAOOous 
and  Oolitic,  and  other  formations  of  our  island,  tliat  my  rotnarks 
refer.  These,  I  believe,  to  be  of  artificial  origin, — to  \m  owing  to 
the  disturbing  action  of  the  plough  and  the  mattock  on  the  surfaoa- 
slopes,  aided  by  downward  rain-carriage  of  the  loosono<l  soil — a  pro- 
cess which  is  visibly  going  on  wherever  a  hill-side  is  un<lar  cultiva- 
tion. And  I  look  on  Mr.  Mackintoshes  notion  of  their  l>i)ing 
**  raised  sea-beaches  "  as  a  preposterous  theory  without  a  shadow 
of'foundation. 

On  the  whole,  it  is  evident  that  before  Mr.  Mackintosh  can  be  ao- 
oepted  as  a  reliable  authority  by  his  rearlors  on  the  **  (/anses  of  Denu- 
dation, and  the  origin  of  Natural  Scenery  throughout  England  itnd  the 
World,"  he  must  unlearn  many  of  his  present  notions  Ufwm  the  "  very 
limited  power  of  atmospheric,**  and  the  almrmt  exclusive  agency  of 
**  marine  denudation,**  in  shaping  the  surface  of  our  crnitinents,  whUih 
compose  the  substance  of  his  recent  volume.  If  as  a  lecturer  he  nff^jatf 
theory  of  denudation  to  an  agricultural  aodietioe  iti  Uu)  %^>\\\X\»ttk 


542    Prof.  Harkness — On  the  Middle  Pleistocene  DepotUs. 

oonnties,  he  will  be  liable  to  some  snch  mattered  interruption  from 
an  incrednlous  old  farmer,  as  that  of  Edie  Ochiltree  to  the  Antiquaiy's 
far-fetched  assertions — ''  Sea-beach  here,  sea-beadi  theire ;  I  mind  lie 
bigging  of  'em." 

lY. — On  ths  Middle  PLBisroosinB  Deposits. 

By  Professor  Ha&xnbss,  F.R.S.,  F.6.S. 

THE  superficial  deposits  of  the  Co.  of  Wexford,  containing  a 
rich  marine  fauna,  have  been  referred  to  in  Professor  E. 
Forbes's  Memoir  on  '*The  Geological  Relations  of  the  existing 
Fauna  and  Flora  of  the  British  Isles."  * 

In  an  appendix  to  this  memoir  the  several  shells  which  have  been 
obtained  from  the  superficial  deposits  of  this  portion  of  Ireland  are 
mentioned.  A  list  of  the  fossil  contents  of  these  deposits  had  been 
previously  given  by  Sir  Henry  James,  who  first  pointed  cot  the 
occurrence  of  these  shell-bearing  strata  in  the  Journal  of  the  Dublin 
Geological  Society,  Vol.  III.  The  fossils  mentioned  in  this  list  have 
been  also  determined  by  Professor  E.  Forbes. 

The  strata  affording  these  fossil  shells  are  described  by  Sir  Henry 
James  as  very  extensively  developed  in  the  Co.  of  Wexford,  and  occu- 
pying an  area  forty  miles  in  length,  by  from  eight  to  nine  miles  in 
breadth.  They  consist  of  sands  and  gravel  and  drift,  and  repose 
upon  rounded  pebbles."  On  the  sides  of  the  Firth  Mountain  they 
attain  an  elevation  of  400  feet  above  the  level  of  the  sea.  Their 
thickness  neiir  Black  water  is  said  to  be  174  feet,  and  their  base  is 
nowhere  seen. 

On  four  of  the  sheets  of  the  Geological  Survey  Maps  of  this  part 
of  Ireland  (sheets  47  S.E.,  47  N.E.,  41  S.E.,  and  41  N.E.),  these 
strata  are  refened  to  as  follows  : — "  The  low  lands  of  this  coast  and 
the  interior  up  to  a  height  of  between  two  and  three  hundred  feet  are 
covered  by  Tleistocene  deposits,  consisting  of  marls  interstratified 
with  sand  and  gravel,  containing  Arctic  and  other  shells,  chalk-flints, 
pebbles  of  Antrim  chalk,  jasper,  coal,  etc,  and  magnetic  iron  sand." 
Many  of  the  species  of  shells  which  occur  in  these  beds  are  in  the 
Museum  of  tlie  Geological  Survey  of  Ireland,  and  the  several 
localities  from  whence  the  specimens  have  been  obtained  ara 
recorded  on  the  underside  of  the  slabs  upon  which  they  are  mounted. 
By  the  kind  assistance  of  Mr.  Baily,  Palaeontologist  to  the  Irish 
Survey,  I  have  been  able  to  give  the  following  as  localities  from 
whence  these  specimens  have  been  derived  : — Ballyteige,  Killiley, 
Kathaspick,  Castle  Ellis,  Killisk,  Bally huskard,  Artramon,  Bally- 
valdon,  Ballyknockan,  Killmackridge,  St.  Margaret's,  Killinkorley 
Clonmure. 

The  portion  of  the  Co.  of  Wexford  where  these  superficial  deposits 
occur  is  marked  by  a  circumstance  which  at  once  recalls,  to  the  minds 
of  those  who  have  seen  them,  the  Boulder-clays  of  Lancashire  and 
Cheshire,  and  their  associated  strata.  Great  numbers  of  pits  are 
seen   scattered  over  the  parts  of  Wexfiird  where   the   superficial 
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deposits  are  formed ;  but  by  far  the  greater  portion  of  these  have 
been  abandoned  for  many  years,  and  are  now  full  of  water.  From 
these  pits  have  been  derived  materials  used  in  the  improvement  of 
the  land,  and  in  every  respect  they  are  analogous  to  the  marl  pits 
in  the  English  counties  above  alluded  to.  There  are  now  very  few 
dry  pits  in  the  northern  portion  of  the  area  oooupied  by  the  super- 
ficial deposits  in  the  Go.  of  Wexford ;  and  those  in  the  southern 
portion  of  the  county  afford  very  little  evidence  concerning  the 
relative  position  of  the  strata  which  they  exhibit. 

Sir  Henry  James  has  stated  that  the  hsse  of  the  superficial  deposits 
in  this  part  of  Ireland  is  not  seen ;  and  to  this  might  be  added,  that 
for  the  most  part  we  have  little  information  as  to  the  strata  which 
are  newer  than  the  shell-bearing  sands  and  gravels  of  the  Co.  of 
Wexford.  There  are,  however,  a  few  localities  where  strata  of 
a  different  nature,  and  with  well-pronounced  features,  are  seen  rest- 
ing upon  the  shell-bearing  deposits. 

One  of  these  localities  is  in  Castle  Ellis,  about  a  quarter-of-a-mile 
north  of  the  Post  Office,  in  a  field  on  the  east  side  of  the  high  road. 
Here  there  are  two  dry  pits,  one  of  which  has  recently  been  worked 
for  material  for  the  land.  The  sides  of  this  pit  exhibit  a  mass  of 
reddish-brown  Boulder-clay,  about  forty  feet  in  thickness.  This  * 
clay  rests  upon  sandy  and  gravelly  strata  in  some  instances,  almost 
consolidated  by  the  infiltration  of  carbonate  of  lime.  These  sands 
and  gravels  forming  the  lower  beds  of  the  pit,  are  only  exposed  to 
the  depth  of  about  twelve  feet. 

The  Boulder-clay  above  them  abounds  in  angular,  subangular,  and 
rounded  blocks  of  rocks,  derived  principally  from  the  Cambrian  and 
Silurian  formations ;  and,  in  many  instances,  these  blocks  are  beauti- 
fully striated. 

Some  of  the  sandy  layers  are  very  strongly  impregnated  with 
small  particles  of  shells ;  and  it  is  from  these  layers  that  the  mate- 
rials which  are  used  for  the  improvement  of  land  are  obtained. 

In  Castle  Ellis,  on  the  same  side  of  the  road,  a  short  distance 
south  of  the  Post-office,  there  is  another  largo  dry  pit,  the  upper 
portion  of  which  also  consists  of  Boulder-clay.  Hero,  however,  the 
Boulder-clay  is  not  more  than  twelve  feet  in  thickness,  and  the  rest  of 
the  pit,  which  is  of  considerable  de])th,  is  made  up  of  sands  and 
gravels.  A  little  further  to  the  south,  on  the  opposite  side  of  the 
road,  another  dry  pit  occurs.  The  latter  consists  of  sands  and  gravels 
exclusively,  the  Boulder-clay  having  thinned  off  before  reaching  this 
spot.  The  sands  and  gravels  in  the  last  mentioned  pit  are  now 
largely  worked,  and,  in  common  with  the  same  deposits  in  other 
parts  of  the  Co.  of  Wexford,  they  are  known  as  **  Manure  gravels.*' 
It  is  to  the  abundance  of  fragments  of  shells,  which  occur  in  these 
deposits,  that  they  owe  their  value  for  agricultural  purposes. 

Some  other  spots  on  the  road  from  Castle  Ellis  to  Wexford  afford 
also  "  Manure  gravels."  One  of  these  is  at  Pulregan,  near  Castle- 
bridge.  Here,  and  in  several  other  localities,  the  *'  Manure  gravel" 
deposits  exhibit  a  rounded  outline,  having  much  of  the  contour  of 
Eskers.    At  Pulregan,  besides  numerous  fragments  of  bvs^N^  iScksSi^^ 
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univalyes  are  also  found  in  the  gravels,  some  of  which  are  in  a  perfect 
state. 

In  the  neighbourhood  of  the  town  of  Wexford,  and  to  the  sontli 
thereof,  the  same  deposits  make  their  appearance  ;  but  here,  as  else- 
where, the  strata  on  which  they  repose  are  not  seen,  and  here  they 
have  no  Boulder-clay  above  them. 

Of  the  species  of  shells  determined  by  the  late  Prof.  E.  Forbes  from 
the  "Manure  gravels"  of  the  Co.  of  Wexford,  forty -three  are  common 
British  forms,  amongst  which  is  Fusus  antiqutis,  the  variety  contra- 
riu8  being  abundant  among  the  specimens  in  the  collection  of  Uie 
Irish  Geological  Survey.  The  specimens  of  this  form,  collected  by 
myself  from  Castle  Ellis,  were  of  the  ordinary  variety  and  of  small 
size.  Nine  of  the  species  from  the  ''  Manure  gravels"  are  fonns 
which  now  occur  in  the  northern  British  Seas ;  seven  appertain  to 
Boreal  America,  or  to  the  coast  of  Greenland;  and  four  are  now 
found  in  seas  south  of  the  British  Isles.  Taking  the  whole  of  the 
shells,  they  appear  to  indicate  a  temperature  somewhat  colder  than 
that  which  prevails  in  the  present  sea  of  the  Wexford  coast,  but  by 
no  means  such  a  rigorous  climate  as  is  represented  by  the  sheUs 
which  have  been  obtained  from  the  deposits  of  Scotland  and  else- 
where reposing  upon  the  Boulder-clays. 

The  occurrence  of  Boulder-clays  above  the  shell-bearing  sands  and 
gravels  of  the  Co.  of  Wexford,  would,  at  first  sight,  induce  the  con- 
clusion that  these  strata  appertain  to  a  horizon  nearly  allied  to  that 
of  the  Norwich  Crag ;  and  this  inference  is,  to  some  extent,  prevalent 
concerning  them. 

It  is,  however,  necessary  to  look  for  their  equivalents  elsewhere, 
and  to  see  the  conditions  under  which  those  equivalents  present 
themselves,  before  arriving  at  any  conclusion  as  to  the  age  and 
position  of  the  "  Manure  gravels."  There  are  two  features  in  con- 
nection with  these  *'  Manure  gravels"  of  the  Co.  of  Wexford  whidi 
are  highly  characteristic  of  them  :  one  is,  the  presence  of  shells,  and 
fragments  of  shells,  which  distinguishes  them  from  Eskers,  to  which 
they  are  nearly  allied  in  arrangement  and  in  the  general  nature  of 
their  contents ;  the  other  feature  which  marks  them  is  the  constant 
occurrence  in  them  of  flint  pebbles,  which  are  almost  altogether 
absent  from  the  Eskers. 

There  are  several  localities  in  Ireland  where  beds,  having  the 
same  nature  and  affording  precisely  the  same  contents  as  the 
"  Manure  gravels  "  of  the  Co.  Wexford,  are  to  be  found. 

One  of  these  localities  is  the  north  side  of  the  headland  of  Howth, 
the  northern  boundary  of  Dublin  Bay.  The  strata,  which  are  here 
well  seen  near  the  village  of  Howth,  have  been  described  many 
years  ago  by  Dr.  Scouler.^  They  consist  of  sands  and  gravels,  the 
latter  being  limestone  fragments,  with  which  are  associated  flint 
pebbles.  The  section  is  about  200  feet  in  thickness ;  and  Dr.  Scouler 
states  that  the  beds  afford  Turriiella  terehrn,  Turbo  littoreus,  NerUi 
littoralis,  Buccinnm  undatumy  Cardium  edide;  Cyprina  Islandica, 
Pecten  vartus,  and  Denialium  entahy  generally  in  a  fragmentary  ooH' 

^  D\x\j\\iiGeo\o^'Ml^Q>tt\«5^y<iU  I.^  p.  270. 
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dition.  These  shell-bearing  beds,  with  flint  pebbles,  rest  upon  a 
mass  of  Boulder-iday  containing  abnndance  of  striated  blocks,  well 
seen  at  Balscaddan  Bay :  and  this  Boulder-claj  reposes  immediately 
iipon  the  Carboniferous  limestone. 

The  position  of  the  shell-bearing  beds,  with  flint  pebbles,  at 
Howth,  re$iimg  on  BoM^r-claffj  would  at  first  sight  appear  to  indicate 
a  different  and  a  higher  horizon  for  these  strata  than  fur  beds  having 
the  same  nature  in  the  Go.  of  Wexford,  since  the  latter  have  Boulder- 
day  above  them. 

It  must,  however,  be  remembered  that,  in  the  Wexford  area,  the 
ftrata  upon  which  the  "  Manure  gravels ''  rest  are  not  seen. 

On  following  the  gravels  and  sands  of  Howth,  eastwards,  they  are 
found  to  be  covered  by  Boulder-clay,  which  does  not  exceed  more 
than  three  feet  in  thickness ;  and  this  Boulder-day  most  probably 
represents  the  lower  portion  of  the  similar  deposits  which,  in  Castle 
EUis,  in  the  Co.  of  Wexford,  covers  the  **  Manure  gravels." 

Subsequently  to  the  observations  of  Dr.  Scouler  on  the  shelly 
grovels  and  sands  of  Howth,  Dr.  Oldham  has  desciibed  beds  of  the 
tame  nature  which  occur  in  other  parts  of  Ireland.^  He  also  notices 
the  appearance  of  flint  pebbles  in  these  strata ;  and  he  adds  to  Dr. 
8oouler*s  list  of  shells  the  following  spodes: — Ostrea  edults,  from 
Killiney  and  Bray ;  Tellina  solidvla,  not  uncommon ;  Pecten  opereu- 
lari$,  from  Killiney ;  Ptdlastra  decuasatay  from  Killiney  and  Bray ; 
Nucula  ohlonga,  Astarte  GairensiSj  from  Killiney,  Bray,  and  Sugarloaf ; 
Ifuetda  nucleus  y  and  Sazicava  rugosa,  rare.  Further  observations 
in  these  beds  also  induced  him  to  add  to  his  previous  list  the  fol- 
lowing forms  as  occurring  near  Dublin: — Bostellarta  pespelicani, 
Fu8U8  atUiquuSy  Buccinum  undatum,  Nassa  incrassata,  Natica  Alderi, 
lAttorina  neritoides,  Trochus  umbilicatu8,  T,  ziziphinua,  Triquetra  species 
of  Spirobis  sp.,  Balanus  (impressions  of).' 

Since  the  observations  of  Dr.  Oldham  were  made  on  these  deposits, 
ae  they  are  seen  in  the  districts  around  Dublin,  thoy  have  attracted 
the  notice  of  the  Rev.  Maxwell  Close,  who  has  paid  special  attention 
to  the  Glacial  phenomena  of  Ireland.  The  Rev.  Mr.  Close  has  re- 
cognized the  occurrence  of  the  shell-bearing  sands  and  gravels  in 
the  high  ground  to  the  south  of  Carrickmine's  station,  on  the  Dublin 
and  Bray  railway. 

Here  flint  pebbles  also  make  their  appearance,  and  shelly  frag- 
ments, the  most  abundant  being  portions  of  Cyprina  Islandica, 

The  Rev.  Mr.  Close  has  also  detected  these  shelly  sands  and 
gravels  on  the  south  side  of  the  Three  Rock  Mountain,  at  an  eleva- 
tion of  about  1,200  feet  above  the  sea  level. 

The  several  species  of  mollusca,  which  have  boon  obtained  from 
the  sands  and  gravels  in  the  neighbourhood  of  Dublin,  are  such  as 
«re  most  common  in  the  '•  Manure  gravels  "  of  th(j  Co.  of  Wexford  ; 
and,  like  them,  they  do  not  indicate  Arctic  conditions  in  the  seas  in 
which  they  lived. 

Sands  and  gravels  of  a  nature  similar  to  those  of  the  neighbour- 
hood of  Dublin  and  the  Co.  of  Wexford,  have  bwm  found  in  other 

»  Op.  Cit.,  Bupra,  Vol.  III.,  p.  61.  •  Op.  Cii.  •«pTk,N<A.\\\.,^.\^\.  ^ 
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parts  of  Irolaad ;  and  where  Hiey  oocnr  t 
nint-pebblee  and  oontain  Bhelly  fragmflnts. 
are  well  seen  U  at  the  Boath-eaatem  eztro 
near  YougltaL  Here  they  form  on  the  ooaa 
Castle,  having  a  height  of  ninety-one  feet, 
gravels  and  sandy  clays,  whioh  make  up  th 
the  strata  on  whioh  they  repose  not  being  vi 

Those  deposits  and  their  shelly  oontenta 
Mr.  A.  B.  Wynne.' 

I  have  not  noticed  these  sandi  and  gn 
Youghal ;  but  I  leam  from  Hr.  Q.  H, 
Geological  Survey,  that  they  are  to  be  sa 
Grookhnven,  the  extreme  southwest  portion 

Stmta  of  the  same  oharacter  as  those  ol 
flint-pubbles  and  afford  marine  remains,  ha^ 
several  parts  of  Britain.  Across  the  Irish 
diately  opposite  the  sands  and  gravels  of  tl 
the  aides  of  Dublin  Bay,  are  the  shell-beai 
the  eastern  side  of  Moel  Tryfaen.  These 
have  no  Boulder-clay  below  them  like  th 
repose  directly  on  the  Cambrian  slates.  In 
these  Welsh  strata  are  almost  idenUcal  witb 
of  the  Co.  of  Wexford,  and  they,  too,  oo 
flint  pebbles. 

As  regards  die  shelly  oontents  of  the  M 
greatly  rosciuble  such  as  are  afforded  by  the 
but  on  the  whole  they  have  somewhat  mora 

Tliore  are  also  in  the  valley  of  the  Sever 
and  Shrewsbury,  deposits  whioh  seem  to 
bearing  beds  of  Ireland.  These  have  been 
They  consist  of  sands,  gravcla,  and  clays,  wl 
rounded  contour,  as  at  Stretbill ;  and  in  this 
the  outline  of  many  of  the  deposits  of  "  Ma 
of  Woxfoni. 

These  strata  of  the  valley  of  the  Severn  i 
and  afford  marine  remains.  I  am  indebted 
lection  of  these  remains ;  and  they,  toge 
Uoned  in  Mr.  Gwya  Jeffrey's  list  append* 
have  a  great  analogy  to  the  shelly  oontents 
gravels. 

Many  localities  in  Cheshire  and  also  in  1 
a  seriua  of  shells  very  nearly  identical  with 
from  the  several  localities  above  named. 
those  cuiintrios  have  been  reached,  in  many  c 
a  deposit  of  Boulder-clay,  with  well  striate 
that  which  overlies  the  "  Manure  gravels 
these  shelly  depoHits,  which  effervesce  freely 
same  objects  as  their  equivalents  in  the  Couu 
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agrionltural  purposes.  Beds  of  sand  are  often  found  associated  with 
the  shelly  marls;  and  in  the  neighbourhood  of  Preston  in  Lan- 
cashire where  the  shell-bearing  strata  are  seen,  they  are  described 
by  Sir  Roderick  Murchison  as  consisting  of  porous  loose  gravel.' 
Mr.  Binney  has  also  described  the  shell-bearing  strata  associated 
with  Boulder-clays,  as  these  occur  on  the  Lancashire  coast,  in  the 
neighbourhood  of  Blackpool.'  He  mentions  the  association  of  flint- 
pebbles  with  these  strata,  and  he  gives  a  list  of  the  shells,  there 
oeing  eleven  forms  of  univalves,  and  eight  forms  of  bivalves  apper- 
taining to  species,  all  of  which  are  found  in  the  adjoining  sea. 

In  the  north-east  of  Scotland  there  are,  in  many  spots,  strata 
which  seem  to  have  a  great  affinity  to  the  shell-bearing  sands  and 
gravels  of  Ireland,  and  to  those  of  opposite  districts  of  England  and 
Wales.  Before,  however,  we  can  determine  the  exact  position  of  these 
Scottish  beds,  it  will  be  necessary  to  know  somewhat  more  about 
them.  On  the  southern  side  of  the  Moray  Firth,  some  of  these 
deposits  occur,  and  they  have  been  described  by  Mr.  Jamieson.' 

In  some  cases  the  Aberdeenshire  sands  and  gravels  appear  to  be 
-very  nearly  allied  to  the  "  Manure  gravels  "  of  the  County  of  Wex- 
ford in  their  contour,  for  they  occur  in  the  parishes  of  Cruden  and 
Blains  in  the  form  of  mounds.  They  consist  of  water- worn  pebbles, 
gravels,  and  sands,  with  broken  shells,  among  which  are  fragments  of 
Oifprina  Islandica,  the  form  most  common  in  the  sands  and  gravels 
near  Carrick-mines,  on  the  south  side  of  Dublin  Bay.  These  sands 
and  gravels  of  Aberdeenshire  have  in  some  instances  large  erratic 
blocks  resting  on  them,  and  sometimes  a  red  clay  hides  them  from 
▼lew. 

Strata  of  the  same  character  as  those  of  Aberdeenshire  have  been 
described  by  Mr.  Prestwich  as  occurring  on  the  south  side  of  the 
Moray  Firth,  near  Oamrie.^  A  section  of  these  strata  is  seen  on 
the  coast ;  and  Mr.  Prestwich  observes  that  flint-pebbles  are  found 
abundantly  on  the  beach,  which  seem  to  have  been  derived  probably 
from  the  upper  beds  of  sand  and  gravel  which  here  also  afford 
ahells;  the  species  of  Molluscs  which  occur  in  these  sands  and 
gravels,  like  those  from  tlie  deposits  of  Lancashire  and  Cheshire, 
are  not  of  a  peculiarly  Arctic  ty|>e. 

The  county  of  Caithness,  in  the  neighbourhood  of  Wick,  appears 
likewise  to  furnish  be^ls  having  the  same  position  as  those  on  the 
aonth  side  of  the  Moray  Firth.  Shells  have  also  been  collected  from 
tliese  strata  by  Mr.  Peach.*  Among  the  pebbles  which  enter  into 
the  composition  of  the  shell-bearing  dcpomts  of  Caithness,  Mr.  Peach 
mentions  the  occurrence  of  chalk  flints  as  not  uncommon. 

The  shells  from  these  Caithness  beds  have  been  determined  by  Mr* 
Gwyn  Jeffreys ;  and  although  they  contain  a  few  Arctic  types,  they 
aie,  on  the  whole,  forms  which  have  a  wide  geographical  distribuiioii* 

1  Bflnria  STfltem.  pag^  6M. 

s  Hem.  of  the  lit.  and  IliiJ.  Societr  o(  Uanthtnter.    Tot.  jl  ftgt  121,  a  tsq. 

>  Quart.  Journal  of  the  iit^tUtpad  ikicietj  18/^S.  pa|^  623. 

«  Trana.  of  the  Gcol.  >oe.  Vol  t^  p,  147.    Kew  tcnca. 

»  Brit.  AaaodaliuB  lUporti^  lS62y  1S64,  and  IbSd. 
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Mr.  Jamieson  has  also  described  the  beds  which  yield  shells  in 
Caithness.^  These  beds,  ho  states,  consist  of  dark  pebbly  silt,  or 
stratified  pebbly  clay,  or  gritty  mud,  and  they  are  generally  sno- 
ceeded  by  reddish  brown  stony  day,  possessing  the  ordinaiy 
characters  of  Boulder-clay.  The  si  rata  in  which  the  shelly  frag- 
ments are  most  abundant  are  sometimes  seen  resting  on  the  Old  Bed 
Sandstones,  and  the  surfaces  on  which  they  repose  frequently 
exhibit  well  marked  glacial  striation. 

A  list  of  shells,  by  Mr.  Gwyn  Jeflfreys,  is  appended  to  Mr. 
Jamieson's  memoir,  and  this  list  contains  seventy-fiye  species.  Few 
of  these  shells  are  purely  Arctic  forms  ;  and,  taking  the  molluscs  col- 
leotively  from  the  Caithness  beds,  they  exhibit  a  much  less  Arotio 
faoies  than  those  from  some  other  localities  in  Scotland,  among  whidi 
is  Gramrie. 

With  reference  to  the  strata  in  the  west  of  Scotland  which  ha^s 
been  so  prolific  in  shells,  and  to  which  the  attention  of  geologisli 
was  first  directed  by  the  researches  of  the  late  Mr.  Smith,  of  Jordan 
Hill,  these  seem  to  possess  very  marked  features  which  serve  to 
distinguish  them  from  the  shelly  sands  and  gravels  above  alluded 
to ;  and  these  west  of  Scotland  strata  also  appear  to  occur  in  a 
different  horizon. 

They  are  seen  in  the  form  of  stratified  beds  which  overUe  tha 
Boulder-clay,  and  they  never  appear  with  Boulder-day  above  them. 
They  bear  about  them,  much  more  decidedly  than  the  "Manon 
gravels,"  or  their  British  equivalents,  the  impress  of  an  Arotio 
climate.  The  west  of  Scotland  shell-bearing  strata  belong  to  a  more 
recent  portion  of  the  Pleistocene  period  than  the  bods  of  England, 
Wales,  or  Ireland,  which  contain  shells  and  flint  pebbles  ;  for  a  well 
developed  mass  of  Boulder-clay  separates  the  two  series  from  one 
another. 

In  England,  the  district  which  probably  exhibits  these  shelly 
sands  and  gravels,  with  flint  pebbles,  in  the  greatest  perfection,  is  thft 
county  of  Norfolk ;  and  the  relations  of  these  strata  to  the  depositi 
above  and  below  them  in  this  county,  have  been  well  described  bj 
Messrs.  Prestwich,  Searles  Wood,  jnn.,  F.  W.  Harmer,  and  J.  E 
Taylor.  In  some  portions  of  this  area,  reposing  upon  the  Norwidi 
Crags,  are  grey  sands  with  quartzose  and  flint  gravels,  from  which  Mr. 
Harmer  has  obtained,  at  Belaugh  and  Wey bourne,  a  large  number 
of  shells,  amongst  which  Tellina  aolidula  is  specially  abundant.'  These 
grey  sands  and  gravels  are  succeeded  by  the  lower  Boulder-day 
(Brick-earth)  containing  travelled  and  striated  blocks.  The  fauna  of 
this  Boulder-clay  is  marked  by  an  absence  of  all  the  mollusca  of  tbe 
Crags,  except  such  forms  as  are  of  an  Arctic  or  Boreal  type.  In 
position,  this  deposit  seems  to  con*espond  with  the  Boulder-cl&y 
underlying  the  shell-bearing  beds  at  Howth.  At  Howth,  however, 
and  elsewhere  in  Ireland,  there  have  as  jet  been  discovered  no  de- 
posits which  can  be  correlated  with  the  grey  sands  and  gravels  that 
in  Norfolk  underlie  the  lower  Bouldcr-clay.      The  lower  Boulder< 

*  Quart.  Jouraal  of  the  Geol.  Soc,  Vol.  xxii.,  p.  261,  et  ggq, 
^  Qeoloqicjo.  ^kOtKiA^^  VuL  VI.,  pa^  232. 


Prof.  Harkness — On  the  Middle  Pleistocene  Deposits.    549 

days  of  Norfolk  are  succeeded  by  the  "  middle  sands  and  gravels," 
wluch  frequently  attain  a  thickness  of  from  50  to  60  feet.  These 
middle  sands  and  gravels  have  yielded  twenty-three  species  of  shells. 
Amongst  them  is  Peciunctdus  glifcimeria,  a  form  which  Mr.  Harmer 
says  dies  out  in  the  newer  part  of  the  Bed  Crag,  which  is 
exceedingly  rare  in  the  Norwich  Crags,  but  which  is  abundant  in 
the  middle  sands  and  gravels.  Fectunculus  glycimeris,  in  a  fragmentary 
state,  is  one  of  the  most  abundant  of  the  bivalves  at  Pulregan,  in  the 
**  Manure  gravels"  of  the  Co.  of  Wexford.  Mr.  Harmer  also  states 
that  Ostrea  edtdis  occurs  in  the  **  middle  sands  and  gravels."  This 
form  disappears  from  the  newer  Crag  beds,  is  not  known  to  live 
within  the  Arctic  circle;  and  the  character  of  the  fauna  of  the 
"  middle  sands  and  gravels"  is  decidedly  less  Arctic  than  that  of  the 
lower  Boulder-clays. 

The  middle  sands  and  gravels  of  Norfolk,  like  the  shell-bearing 
bede  in  some  portions  of  Ireland,  are  succeeded  by  an  upper 
Boulder-day,  which  possesses  features  showing  that  it  originated, 
like  the  lower  Boulder-clay,  from  Arctic  conditions. 

Judging  from  the  fauna  afforded  by  the  three  deposits,  the  lower 
Boulder-clay,  the  middle  sands  and  gravels,  or  their  representatives 
elsewhere  in  Britain  or  in  Ireland,  and  the  upper  Boulder-clay,  we 
arrive  at  the  conclusion,  that  while,  on  the  wnole,  there  are  distinct 
indications  of  the  prevalence  of  Arctic  conditions,  there  was,  during 
the  deposition  of  the  middle  portion  of  the  Pleistocene  deposits,  a 
less  rigorous  climate. 

There  is  another  interesting  circumstance  in  connection  with  the 
middle  Pleistocene  strata.  This  is  the  almost  constant  presence  of 
^  ohalk  flints  among  the  gravels  which  belong  to  this  series.  In  the 
case  of  these  deposits,  as  they  are  seen  in  the  south-west  of  Ireland, 
"  there  are  at  present  no  Cretaceous  rocks  nearer  than  the  Co.  of 
Antrim,  which  is  at  least  200  miles  distant  in  a  direct  line  from 
some  of  the  spots  where  the  middle  Pleistocene  strata  are  found.  A 
transportation  of  flint-pebbles  from  Antrim  would  imply  the  agency 
cf  a  northern  current,  a  circumstance  somewhat  hostile  to  the 
evidence  which  the  fauna  of  the  **  Manure  gravels  "  affords ;  telling 
tjs,  as  it  does,  of  a  less  rigorous  climate  than  that  which  marks  the 
aarlier  and  later  portions  of  the  Pleistocene  epoch. 

South-eastern  currents  probably  have  had  more  influence  in  the 

transportation  of  these  chalk  flints,  and  they  may  perhaps  have 

been   derived  from   some  source  which  extended    from  England 

p     to  France  before  the  greater  portion  of  St  Greorge's  Channel  was 

hollowed  out ;  or  before  the  Straits  of  Dover  were  formed. 

The  various  members  of  the  Pleistocene  series  have  sustained,  at 
diflBerent  times,  great  losses  from  denudation. 

In  many  cases  the  lower  Boulder-clay  is  altogether  absent.  This 
18  seen  in  some  instances  in  Norfolk,  where  the  middle  sands  and 
gravels  repose  upon  the  Crag  group.  At  Moel  Tryfaen  the  shell- 
bearing  sands  and  gravels  occur  un<ler  somewhat  similar  conditions, 
as  they  rest  upon  the  Cambrian  rocks ;  and  it  is  also  probable  that 
the  inferior  member  of  the  Pleistocene  aeriea,  \][ift  \o^ex  l^xii^jisi:- 
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clay,  is  abeent  in  the  oounly  of  Wexford,  baving  beea  lemcrredlif 
denudation. 

The  middle  Bands  and  rravels  of  Norfolk,  bave  also  been  safajectol 
to  denuding  influences.  It  is,  howcTer,  in  the  south-east  of  Ii^ni 
that  this  member  of  the*series  exhibits  the  influence  of  denudatioa  b 
a  high  degree.  Here  the  rounded  outline  of  these  depositi  ii  tiie 
result  of  this  influence ;  and  here  too  we  have  evidence  juCiffniK 
the  conclusion  that  the  upper  Boulder-days  have  to  a  tsij  fgnd 
extent  been  removed  by  this  cause,  since  we  have  this  vppv 
portion  of  the  series  preserved  in  a  few  localities  only. 

No  doubt  very  considerable  changes  have  been  efiectod  in  At 
several  deposits  which  constitute  the  Pleistocene  gnmp,  smoe  fli 
period  of  their  deposition,  by  the  agency  of  atmospheric  onsea 
These  causes  fail,  however,  to  account  for  the  entire  absence  of  one 
or  other  member  of  the  group  in  some  localities ;  and  it  seenu  mock 
more  probable  that  the  influences  of  marine  currents,  daring  duuig 
in  the  relative  level  of  land  and  sea,  were  the  denuding  agenda 
rather  than  atmospheric  causes,  such  as  are  now  in  opeiBtion  oiff 
the  several  areas  where  the  Pleistocene  deposits  ooour. 


y. — ^Additions  to  thx  List  of  Braohiopoda  of  thi  Bnxnif^ 

Seoondaby  Books. 


By  Ralph  Tate,  Ahoc.  Lin.  Soc,  P.O. 8, 


SIXTEEN  years  have  now  passe^  since  Mr.  Davidson's  llii^l:2 
graph  of  the  British  Secondary  Brachiopoda  appeared,  an' " 
numerous  additions  have  been  made  from  time  to  time,  it  i^ 
present  object  to  collate  the  scattered  records   of  the  ad^tioMf^ 
species,  and  to  supplement  such  information  by  notices  of  nev 
little  known  forms. 

Pabt  L — LiAssio  Spboibs. 

The  number  of  British  Liassic  Brachiopoda  known  to  Mr. 
son  was  forty;  of  these  Leptana  granulosa  is  now  considered  to  iif' 
Placunopns,  L,  Pearcei  is  referred  to  the  genus  MonotU;  ~ 
Townahendi  finds  a  habitat  in  the  RhsBtio  series,  and  IHMtm 
and  Linguia  BearUi  should  be  removed  to  the  Inferior  Oolite; 
this  number  has  been  greatly  augmented,  chiefly  by  the 
of  Mr.  Charles  Moore.     The  fact  of  such  a  large  number  of  > 
having  been  overlooked  finds  an  explanation  in  the  greater 
ber  of  workers  upon  the  Liassic  formations ;  this  is  true  not 
for  the  Brachiopoda,  but  for  other  forms  of  animal  life;  thtu 
fauna  of  the  Lias  numbers  1,103  species,  whereas  426  speciei 
are  catalogued  by  Professor  Morris  in  his  second  edition  of  * 
Fossils,  published  1854.     The  Lower  Lias,  which  was 
characterized  by  a  paucity  of  Brachiopodous  shells — ^two  v^ 
species  only  being  well  known,  has  now  yielded  eighteen  8p«*^ 

1.  Waldhkimia    perforata,  Piette,   sp.   Bull.    Soc  G^  * 
vol.    xl\i.,  1^^.     Terf^oXM^LoL  iVrau^uZo^o,   Martin.      T. 
Quenstedt. 


Balph  Tate — New  Secondary  Brachiopoda.  651 

This  neat  shell  ifl  difltingaished  by  ito  slight  subpentagonal  form 
and  small  umbo ;  its  nearest  ally  is  W.  indentcUa.  W.  perforata  has 
been  long  known  in  Great  Britain;  Portlock  confounded  it  with 
Terd^ratvia  omithocephala.  In  the  Bristol  Museum,  I  found  it  in 
1860  labelled  T.  punctcUa,  with  which  speoies  it  has  more  frequently 
been  confounded. 

On  the  Continent  it  ranges  throughout  the  Lower  and  Middle 
Lias,  but  appears  to  be  most  abundant  in  the  inferior  part  of  the 
Lower  Lias;  its  distribution  in  this  country  is  much  the  same. 

Ammonites  angtdcUus  zone.  Island  Magee  and  Glenarm,  Co. 
Antrim  (Tate). 

A.  BucJdandt  zone.  Horfield,  Ashley,  Bedminster,  Eeynsham 
(Tate),  and  Salford  (Wright)  near  Bristol;  Camerton,  Shepton  Mallet 
(Moore);  Wells  (Brodie). 

Belemnttes  acutus  zone.     Ballintoy,  Co.  Antrim  (Tate). 

Am,  apinatus  zone.     Wellingore  Cutting,  Lincolnshire  (Judd).  ^ 

2.  Tebkbbatella  liasina,  Deslongchamps  (1853)  id.  Mem.  Soc. 
Ldn.  deNormandie  (1856). 

d.  Megkblia  Perbikbi,  Deslong. 

4.  Megeblia  Suessii,  Deslong. 

The  three  last  species,  with  some  others  which  characterize  the 
remarkable  deposit  in  the  Middle  Lias  at  Fontaine-Etoupe-four, 
Normandy,  were  discovered  by  Mr.  C.  Moore,  at  Whatley,  near 
Frome. 

5.  Zellakia  obesa,  Moore.  Quart  Joum.  (}eoL  Soc.,  vol.  xxiii., 
p.  240.     Lower  Lias  (zone  of  Am.  angtdatusf),  Stout*s  Hill  (Moore). 

ZeUanta  Laboueheri  (Mooi^)  and  Z.  Davidsoni  (Moore)  have  oc* 
corred  to  Mr.  Moore  in  the  Lower  Lias,  Brocastle,  et&,  as  well  as  in 
the  Inferior  Oolite. 

6.  EniGBVA?  Deslovgchampsi,  Davidson  (Terebratula).  An. 
M^.  Nat  Hist,  voL  v.,  pL  15,  t  6  (1850).  Middle  Lias,  Whatley 
(Moore). 

THSciDirM  TBiAjroxxABE  D'Orbigny.  This  species  till  reoentlT 
"was  only  known  in  the  Inferior  Oolite,  but  Mr.  U.  Moore  records  it 
firom  the  Lower  Lias  of  BrocasHe,  Eeynsham,  etc. ;  the  Middle  Lias 
Sminster ;  Upper  Lias,  Charter  House  mine ;  Fuller's  Earth,  Comb 
Down,  Bath ;  and  &om  the  Coral  Bag. 

7.  Thecidiuv  gsasoxmum,  Moore.  Trans.  Nat  Hist  Soc.,  Somer- 
setshire, ia54,  p.  13,  t  2,  f.  1-6.  Middle  Lias,  Whatley,  and  In- 
ferior Oolite,  Dundry  (Moore). 

8.  THzcroiux  subsebbatux,  spea  nor.  Shell  subquadrangnlar, 
attadied  by  the  whole  of  the  lower  surface  of  the  ventral  valve,  the 
front  of  which  is  much  elevated ;  area  triangular,  narrow,  hinge 
line  long  and  straight  Dorsal  valve  convex  smooth,  inflated  at  the 
umbo,  interior  with  a  plain  border,  within  wbidi  is  a  raised  serrated 
margin,  from  which  arises  a  longitudinal  medial  lanceolate  septom, 

1  WOikdmU  U»ruB^^fnh,  ngsnfed  br  |fr.  hmryUfm  m*  wtnatjtff  W.  mmmU^ 
k  dcaciibtd  m  a  dintiiMl  fp««ifli  bj  £.  I>eib»gelttiD{«  FaL  Fr.  t.  20,  L  1-7 ;  tt  oeem 
ia  the  UMdnumt  id  llmiarter. 
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oooiipying  two-thirda  the  length  of  the  shell ;  the  mascnlar  de- 
preesioQB  are  smooth  (?). 


ThKiditat  nbtrrmtwrn,  *p.  nor. 


Q.  Shell  Kt.  ... 

h.  Perfect  ahell,  sbowinf  exUrior  of  dotatl  nlre,  ste. 
IT.  loterioi  of  dorsal  tkItc. 

This  specioe  is  related  to  T.  rtuficwB,  T.  granuXosum,  and  T. 
triangvlare,  but  preaenta  a  combination  of  charaotera  which  dia- 
tinguishes  it  from  them.  Locality,  firocastle  (zone  of  ^m.  angvlabui). 
Possibly  T,  triangvlare,  Moore  (apud  D'Orbigny),  from  the  aaioe 
beds,  belongs  here.  Lower  Lias  (zone  of  Am.  an^itladu),  Brocaatle 
(Tate). 

9.  Spibitkbiha  oxtptkba,  Buvignier.  Hem.  de  la  Soo.  Philoin. 
de  Verdun,  toI.  ii.,  p.  14,  t.  8,  f.  8  (1843).  Lower  part  of  Middle 
Lias,  UnU.  (Geikie). 

10.  Spirifxbiha  tbbbucosa,  De  Bnch  (Dtiihyri*).  Petri£ 
remark,  t.  7,  f.  2  (1831). 

This  species,  included  by  Mr.  Davidson  under  S.  roitrata,  is  now 
regarded  by  most  palajontologista  as  distinct.  It  characterizes  the 
zone  of  Ajnmonjleg  Jamegoni,  and  is  found  at  Cheltenham,  Aston, 
etc.,  in  North  Gloucestershire.  Middle  Lias,  Radstock,  &c  Though 
ranging  throughout  the  upper  part  of  the  Lower  Liaa  in  Germany 
and  France,  it  has  not  yet  been  met  with  in  beds  of  that  formation 
in  this  country.' 

11.  SpiRiFERiNA  DESLONQcnAMPSi,  Davidsozi.  An.  Nat.  Hist 
(1862),  t.  15,  f.  4.     Middle  Liaa,  Whatley  (Moore). 

12.  Spibiferina  oxygona,  Deslongchamps.  Bull.  Soc.  Lin.  de 
Norraandie,  t.  3.  f.  5-10  (18.58).     Middle  Lias,  Whatley  (Moore). 

13.  SuEsaiA  iMBBiOATA,  Deslongchamps.  Annuaire  1'  Instttut  dee 
Provinces,  t.  1,  f.  12-16  (1855). 

This  genus  was,  until  Mr.  Moore'o  discovery,  nnkuowa  in  British 
strata.     Middle  Lias.  Whalley  (Moore). 

14.  Lept.«na  rostbata,  Deslong.  Annuaire  I'lnst.  des  Provinces, 
t  1,  f.  17-18  (1855).     Middle  Liaa,  Whatley  and  Munger  (Moore). 

15.  Ehynchonklla  flioatissiua,  Quenstedt  ap.  Handb.  Petref., 
t.  3C(1852). 

R.  ancepg,  para  Chapnis  and  Dewalque  (1854). 
B.  cotlellata,  Pietle  (1856). 


lariotiis  of  S,  nutratti,  described  bj  Tii. 

are  distinct  epociFs,  and  are  rospcctiveli  named  5.  Hartmiiani,  Ziet, 
S.  jii'igui;  Ziet,  and  S.  iwtudmt,  E.  Deslong ;  tfae;  occur  in  the  Marlitone  of 
Someraetaluie. 
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B.  vartahilis  (pare),  Auctorum  Anglicorum. 

This  species  can  readily  be  distinguished  from  B,  variabilis, 
Schloth.,  with  which  it  appeare  to  have  been  confounded  in  this 
country,  by  its  numerous  ribs,  twenty- five  or  so  in  number.  In  Ger- 
many, France,  and  Britain,  it  ranges  throughout  the  Lower  Lias ;  and 
is  very  abundant  in  the  Biicklandi  limestones  in  the  West  of  Eng- 
land, as  at  Horfield,  Ashley,  Eeynsham,  near  Bristol ;  Badgsworth, 
Cheltenham  (Tate);  Evercreach,  near  Bruton  (Holl). 

16.  Bhykohonklla  oxynoti,  Quenstedt  sp.  Handb.  Petref,  t.  36, 
f.  4-5  (1852).  Terebratula  Maceana,  D'Orbigny  Prodr.,  p.  221  (1850). 
BhynchoneUa  Buchii,  Chapuis  and  Dewalque  (1854).  BhynchoneUa 
ranina,  Suess  (I860). 

This  species  is  not  so  clearly  distinguishable  from  R,  variahtlis 
as  B.  plicatisnma,  though  it  does  not  apparently  graduate  into  it ; 
and  the  fact  of  its  occurrence  on  the  same  horizon  in  France, 
England,  and  Germany  induces  one  to  regard  it  for  the  present 
as  a  distinct  species. 

B,  oxynoti  was  found  by  Oppel  in  the  zone  of  ''  Am.  oxynotus  "  in 
Olouoesterehire. 

17.  Bhtnghonklla  sobetta,  Deslongchamps.  Bull.  Soo.,  Lin.  de 
Normandie,  vol  iu.,  t  4,  f.  4-6  (1858). 

18.  Bhykohonella  subserrata,  Munster ;  B.  fallax.  Deslong. 
id.  vol.  vii.,  t.  3,  f.  1-5  (1863). 

Both  species  recorded  by  Mr.  Moore  from  the  Middle  Lias, 
Whatley. 

19.  Bhynchonella  oobonata  (Moore),  Greologist,  1861,  t  2,  f.  23. 
Upper  Lias,  Uminster.* 

20.  Bhykohonella  Jubensis,  Quenstedt  {TerebratuLa),  Jura, 
t  41,  f.  33-35. 

Mr.  Lycett  (Proc.  Cotts.  Club,  vol.  ii.,  p.  142.  1860.)  records  a 
variety  of  the  above  species  from  the  IJpper  Zone  of  the  Supra 
Liassic  Sands,  and  also  a  variety  of  R.  plicatdla.  Sow.,  from  the 
Lower  Zone. 

21.  Cbanla  Gumbebti,  Deslong.,  loc.  cit  vol.  vii.,  t.  3,  f.  6-10. 
Middle  Lias,  Whatley  (Moore). 

22.  Cbania  LLAS8ICA,  Moorc.    Quart.  Joum.  Geol.  Soc.,  vol.  xxiii., 

E.  539.      1867.     Lower  Lias  (Zone  of  Am.  angulahis),  Brocastle, 
tout's  Hill. 

23.  DisciKA  Holdeni,  Tate.  Quart  Joum.  GeoL  Soc.,  vol.  xxiii., 
p.  314  (Nov.,  1867). 

Banges  from  the  Zone  of  "  Am.  angtdatus  "  to  that  of  "  A.  Ibex  " 
in  England  and  Lreland,  and  throughout  the  Lower  Lias  in  the  east 
of  France. 

24.  DisciNA  oBBiouLABis,  Moorc.  Quart.  Joum.  Qeol.  Soa,  voL 
xxiii.,  p.  540  (Dec,  1867).  Possibly  is  the  young  of  D.  Holdeni. 
Lower  Lias,  Shepton,  Southemdown,  and  Bedminster. 

25.  DisciNA  Davidsoni,  Moore.     Geologist,  1861,  t  2,  f.  16-18, 

^  Mr.  Moore  records  R.  tuhtetrahedra^  Darids.,  in  the  Marlstone  of  Ilminster; 
J?.  tubvariabiliMy  in  the  Middle  Lias,  Holwell ;  and  R.  eoneinnoy  in  the  Middle  Lia&) 
Camerton.    I  regard  these  aa  donbtfiil  determinatioiia. 
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*  Indicate*  the  occmreiiM  in  iliata  npnaentiDS  the  whale  or  part  of  the  Lower 
liM  above  the  Bncktuuli  b«di. 
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COSMOLEPIS,  Ag. 

—  Egertoni^  Ag.,  M.  G.  S.,  Dec.  9,  pL  i,  fig.  i. 

CtKN ACANTHUS,  Ag. 

—  nodosusy  Eg.,  J.  G.  S.,  vol.  9,  p.  281. 

Ctenopetalus,  Ag.,  Mss.  (Petalodus,  Owen.    Ctenoptychius,  Ag.). 

—  semcUuSf  Ag.,  P.  F.,  torn.  3,  feuil.  173. 
Cyclurus,  Ag. 

—  minor^  Ag.,  P.  F.,  torn.  5,  tab.  53,  fig.  I. 
Dapedius,  De  la  Beche. 

—  Cold,,  Ag.,  P.  F.,  torn.  2,  tab.  25^. 
Deltodus,  Ag.,  Mss,  Jane  27,  1859. 

—  sublavis,  Ag.  (Poecilodus),  P.  F.,  torn.  3,  iieail.  174  (P.  paralldns). 
Deltoptychius,  Ag.,  Mss,  (Cochliodus,  Ag.). 

—  aoihts,  Ag.,  P.  F.,  torn.  3,  feuil.  104. 

—  gibberidtis,  Ag.,  Mss,,  June  27,  1859. 
DiODON,  Linn. 

—  erinacms,  Ag.,  P.  F.,  torn.  2,  pL  2,  feuil.  274. 

—  Scilla,  Ag.,  P.  F.,  torn.  2,  pt.  2,  feuil.  274. 
DiMYLEUS,  Ag.,  Mss.  (Psammodus,  Ag.). 

—  Woadi,  Ag.,  Mss,^  June  27,  1859. 
EUGNATJiUS,  Ag. 

—  chirotes,  Ag.,  P.  F.,  torn.  2,  tab.  57^. 

—  polyodon,  Ag.,  P.  F.,  torn  2,  pt.  2,  feuil.  104. 
Ganodus,  Eg. 

—  emargiruUus,  Eg.,  P.  F.,  tom.  3,  feuiL  345. 
Glyptolepis,  Ag. 

—  Uptopterus,  Ag.,  P.  F.  V.  G.  R.,  tab.  20,  fig.  I. 

—  „  „  P.  F.  V.  G.  R.,  tab.  20,  fig.  5.  ( CounterpaH,) 

—  „  „  P.  F.  V.  G.  R.,  Ub.  21,  fig.  2.  (Countetpart.) 

—  „  „  P.  F.  V.  G.  R.,  Ub.  21,  fig.  3. 
Gyrodus,  Ag. 

—  Mnrchisoni^  Mant.  Medals  of  Creation,  vol.  2,  pi.  134. 

—  perlatus^  Ag.,  P.  F.,  tom.  2,  pt.  2,  feuil  236. 

—  tn^omtSy  Ag.,  P.  F.,  tom.  2,  tab.  69^,  fig  15. 
Harpacodus,  Ag.,  Mss.y  June  27,  1859  (Ctenoptychius,  Ag.) 

—  dentatus,  Ag.  P.  F.  tom.  .3,  feuil.  173 
Heterolepiix)TUs,  Eg.  (Eulepidotus,  Eg.  Lepidotus,  Ag.) 

—  sauroides.  Eg.,  J.  G.  S.,  1 868,  p.  503. 

—  M  Eg.,  J.  G..  S.,  i86f<,  p.  503. 

—  serrulatiiSy  Ag.  (Lepidotus),  P.  F.,  tom.  2,  tab.  31. 
HOLOPHAGUS,  Eg. 

—  gulo.  Eg.,  J.  G.  S.,  1868,  p.  $02. 
Hybodus,  Ag. 

—  carinahis^  Ag.,  P.  F.,  tom.  3,  tab.  9,  figs.  I3-I4. 

—  cotHplanatHs,  Owen.  Geol.  Mag.  1869,  tom.  6,  No.  II,  P.  482. 

—  crassispinuSy  Ag.,  P.  F.,  tom  3,  tab.  8i^,  fig.  7. 

—  dorsalisy  Ag.,  P.  F.,  tom.  3,  tab.  lo,  fig.  i. 

—  grossiconuSy  Ag.,  P.  P.,  tom.  3,  tab.  23.  figs.  34-40-4I. 

—  tnarginalis,  Ag.,  P.  F.,  tom.  3,  tab.  10,  fig.  1 8. 

—  minor^  Ag.,  P.  F.,  tom.  3,  tab.  23,  figs.  21-23. 

—  retindatus,  Ag.  (H.  curtus  Ag.)  P.  F.,  torn.. 3.,  tab.  8<i,  fig.  5. 
ISOCOLUM,  Eg. 

—  gratudatum.  Eg.,  J.  G.  S.,  1 868,  p.  501. 
ISURUS,  Ag. 

—  tnacrurus,  Ag.,  P.  F.,  tom.  5,  tab.  21,  fig.  3, 
Labodus,  Ag.,  Mss.,  (Psammodus  coinulus,  Ag.) 

—  planus,  Ag.,  Mss.,  June  27,  1 859. 

—  prototyptts,  Ag.,  Siss.,  June  27,  1859. 
Lepidotus,  Ag. 

—  mtffor,  Ag.,  P.  F.,  tom.  2,  tab.  29^,  fig.  12. 

—  palliatus,  Ag.,  P.  F.,  Voro.  i,  \a.b.  iqr,  fig.  2. 

—  ,,  P.  ¥.,  Voro.  2,  Va)o.  i<)c,  ^^.  V 

—  pectinalus^  Eg.,  M.  G.  S.,  Dtc.  b,  \>V.  v 
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Lepracanthus,  Eg. 
~     CoUi,  Eg.,  P.  F^  torn.  3,  feml  177,  and  Geol.  Mag.  1869,  torn.  ^  Ko«  11, 
P.  481. 
Leptacanthus,  Ag. 

—  semistriaius^  Ag.,  P.  F.,  torn.  3,  tab.  7,  fig.  fi, 

—  serratus,  Ag.,  P.  F.,  torn.  3,  tab.  7,  fig.  I. 

—  tenuispinm^  Ag.,  P.  F.,  torn.  3,  tab.  la,  figs,  ia-13, 
Leuciscus,  Klem. 

—  macrurus^  Ag.,  P.  F.,  torn.  5,  tab.  51^,  fig.  3. 
Megalurus,  Ag. 

—  Damoni^  Eg.,  M.  G.  S.,  Dec.  9,  pi.  8,  fig.  a. 
Mesogomphus,  Ag.,  Mss,  (Psammodus  comutus,  Ag.) 

—  lingua^  Ag.,  il/>/.,  June  27,  1859. 
Mylacodus,  Ag.,  Mss.  (Psammodus  coraatua,  Ag.) 

—  quadmtus^  Ag.,  Mss,^  Tune  27,  1859. 
Mylax,  Ag.,  Mss,  (Psammodus  comutus,  Ag.) 

—  batoides^  Ag.,  Mss,<^  June  27,  1859. 
Myliobates,  Dumeril. 

—  goniopiairus,  Ag.,  P.  F.,  tom.  3,  tab.  47,  figs.  9-10. 

—  Toliapicus,  Ag.,  P.  F.,  tom.  3,  tab.  47,  figs.  15-16. 
Myriacanthus,  Ag. 

—  gtanuiatuSf  Ag.,  P.  F.,  tom.  3,  tab.  80,  fig  16. 

—  paradoxus^  Ag.,  P.  F.,  tom.  3,  tab.  6,  fig.  5. 
Nemopteryx,  Ag. 

—  crasstts,  Ag.,  P.  F.,  tom.  5,  tab.  33  (Counterpart), 

—  dongaius,  Ag.,  P.  F.,  tom.  5,  tab.  3 1  a,  fig.  3  ( CawUirpart), 
Orodus,  Ag. 

—  ramosus^  Ag.,  P.  F.,  tom.  3,  tab.  1 1,  figs.  5-6. 
Osmerus,  Artcd. 

—  GlarisianuSf  Ag.,  P.  F.,  tom.  5,  tab.  62,  fig.  3. 

—  ,,  Ag.,  P.  F.,  tom.  5,  tab.  62,  fig.  4. 
Osteorachis,  Eg. 

—  macrocfphaluSf  Eg.,  J.  G.  S.  1 868,  p.  500. 

—  »»  EgM  /•  G.  S.  1868,  p.  50a 

OXYGNATHUS,  Eg. 

—  ornatus.  Eg.,  M.  G.  S.,  Dec.  8^  pi.  9,  fig  I. 
Pachycormus,  Ag. 

—  branchialis^  Ag.,  Mss, 

—  curtus,  Ag..  P.  K.,  tom.  3,  tab.  59  (Counterpart), 

—  /atus.  Ag.,  P.  F.,  tom  3,  pt  3,  Jeuil.  114. 

PALiEONISCUS,  Ag. 

—  arcuatus.  Eg.,  J.  G.  S.,  vol.  6,  pi.  I,  fig.  I. 

—  Beaumonti^  Eg.,  J.  G.  S.,  vol.  o,  pi.  I,  figs.  5»  6* 

—  decorus^  Eg.,  J.  G.  S.,  vol  6,  pi.  3. 
PALiCORHYNCHUM,  De  Blatn. 

—  ColA^  Ag.,  P.  F.,  tom.  5,  tab.  33,  fig.  i. 

—  Ef^ertoni^  Ag.,  P.  F.,  tom.  5,  tab.  34^1,  fig.  3  (Counterpart), 

—  latum^  Ag.,  P.  F.,  tom.  5,  tab.  3".,  fig.  2. 

—  lon^rostre,  Ag.,  P.  F.,  tom.  5,  tab.  34^,  fig.  3  ( Counterpart ), 

—  mUrospondylum^  Ag.,  P.  F.,  tom.  5.  tab.  344,  fig.  I. 
Fetalorhy.nciius,  Ag.,  M//.  iPetalodus). 

—  psitiacinus.  Ag.,  P.  F.,  tom.  3,  feuil  174  (P.  sagittatiis). 
Pholidophorus,  Ag. 

—  minor^  Ag.,  P.  F.,  torn.  3,  tab.  43^,  fig.  5. 
Phyllodus,  Ag. 

—  Colei^  Cocchi,  Pcuch.  Lab.  Tav.  la,  fig.  i. 

—  margtnaJis^  Ag.,  Pesch.  Lab.  Tav.  3tf,  fig.  I. 

—  medius^  Ag.,  Poich.  Lab.  Tav.  ta,  figs,  w-lia, 

—  sp^ciosusy  C'Kxhi.  P«ch.  I^b.  Tav.  itf,  fig.  7. 
PiNACODt's,  Ag.,  Mss.  (Pftammodus  comutus). 

—  gdastmusy  Ag..  Mss.,  Func  27,  1 859. 

—  gonoplax,  Ag.,  Mss.,  June  37,  1 8 59.  ^^ 

—  utamifUf  Ag^  Mss^  jmie  27,  1859.  ""^ 
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Pleurogomphus,  Ag.,  Mss. 

—  aurint/a/uSf  Ag.  Mss.,  June  27»  ^^S9' 
PCECILODUS,   Ag. 

—  Jonesif  Ag.,  P.  F.  ,  torn,  3,  feuil  174  (P.  obliquus). 
POLYRHIZODUS,  McCoy. 

—  radicanSf  Ag ,  P.  F.,  torn.  3,  feuil  174  (P.  etalodus  radicins  and  rectus). 
Pristodus,  Ag.,  Mss. 

—  falcatuSf  Ag.,  Mss.^  June  27,  1859. 
PSAMMODUS,  Ag. 

—  rugosus^  Ag.,  P.  F.,  torn.  3,  tab.  19,  figs.  i$  a  d  c  d. 
PsEPHODUS,  Ag.,  Mss ,  June  27,  1859. 

—  magnus^  Ag.,  P.  F.,  torn.  3,  feuil  174  (Cochliodus). 
Pterichthys,  Ag. 

—  comutus,  Ag.,  P.  F.  V.  G.  R.,  tab.  a,  fig.  2. 

—  „         Ag.,  P.  F.  V.  G.  R.,  tab.  2,  fig.  4. 

—  „        Ag  P.  F.,  V.  G.  R.,  tab.  2,  fig.  5. 

—  praductusy  Ag.,  P.  F.  V.  G.  R.,  tab.  5,  fig.  i  (Caunterpavi), 

—  ,,        Ag.,  P.  F.  V.  G.  R.,  tab.  5,  fig.  2. 
Ptycholepis,  Ag. 

—  Boliensis,  Ag. ,  P.  F.,  torn.  2,  tab.  58*,  figs.  l-a-3. 

—  minor^  Eg.,  M.  G.  S.  Dec.  6,  pi.  7,  fig.  2. 
PVCNODUS,  Ag. 

—  didynuiSy  Ag.,  P.  F.,  torn,  a,  tab.  720,  figs.  24-25. 

—  parvus^  Ag.,  P.  F.,  torn.  2,  pt.  2,  feuil.  199. 
PVGiEUS,  Ag. 

—  CoUanuSy  Ag.,  P.  F.,  torn.  4,  tab.  44,  fig.  5. 

—  Egertoniy  Ag.,  P.  F.,  torn.  j{y  feuil.  257. 

—  gibbusy  Ag.,  P.  F.,  torn.  4,  feuil.  257. 
Rhymodus,  Ag.,  Mss.  (Psammodus  cornutus). 

—  transversHSy  Ag ,  Mss.y  June  27,  1859. 
SCOMBRINUS,  Ag. 

—  nuchliasy  Ag.,  Rep.  Brit.  Ass.  1 844,  p.  307. 
SCYLLIODUS,  Ag. 

—  antiquuSy  Ag.»  P.  F.,  torn.  3,  tab.  38,  fig.  I  (Counterpart). 

—  ,,         Ag.,  P.  F.,  torn.  3,  tab.  38,  fig.  2. 
Semionotus,  Ag. 

—  rhomhifeTy  Ag.,  P.  F.,  torn.  2,  tab.  26/7. 

—  striatus^  Ag.,  P.  F.,  lorn.  2,  tab.  27^,  fig.  6. 
Sphyr>en()1jus.  Ag.  (I)ictyodus,  Owen). 

—  ptiscus^  Ag.,  P.  F.,  lorn.  5,  tab.  26,  figs.  4,  5,  6. 
Streblodus,  Ag.,  Mss  (Cochliodus). 

—  Colet^  Atj.,  Mss.,  June  27,  1859  (Cochliodus  oblongus). 

—  Ei^erkmiy  Ag.,  Mss.y  June  27,  1859  (Cochliodus  oblongus). 

—  oblongus^  Ag.,  P.  F.,  torn.  3,  feuil.  174  (Cochliodus  oblongus). 
Strophodus.  Ag. 

—  reticulatus^  Ag.,  P.  F.,  torn.  3,  tab.  17. 
Tetragonolepis.  Ag.  (not  Hronn.),  (CEchmodus,  Eg.). 

—  conflucns^  Ag.,  P.  F.,  torn.  2,  tab.  23^,  fig.  I. 

—  UiosomuSy  A^.,  P.  F.,  torn.  2,  tab.  23<2,  fig.  3. 

—  pusiulatuSy  Ag.,  P.  F.,  torn.  2,  2y  (Dapedius). 

—  spedosusy  Ag.,  P.  F.,  torn.  2,  tab.  23^. 
Thrissonotus,  Ag. 

—  Coleiy  Ag.,  M.  G.  S.,  Dec.  9,  pi.  2. 
TOMODUS,  Ag.,  Mss. 

—  coiwexns,  Ag.,  yl/.rj-.,  June  27,  1 859  (Cochliodus  magnus). 
Xystrodts.  Ag.,  Mss.  (Co'chhodus). 

—  augusttiSy  Ag.,  Mss.,   June  27,  1859  (Cochliodus  striatus). 

—  striatus,  Ag.,  P.  F.,  torn.  3,  feuil.  174  (Cochliodus), 
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Vn. — On  the  Ogoubksngs  of  Albits  in  thi  GRiLNirs  of  LmtNtrn^ 

By  W.  H.  Stacpoolb  Wbstropp,  M.R.I.A. 

DIJEINO  the  past  summer,  I  had  the  good  fortune  to  detect  Albiti 
(Soda-feldspar)  in  some  blocks  of  granite  in  the  wall  of  the  w«hU 
pier  at  Kingstown,  Co.  Dublin.  As  Uie  pier  is  built  of  nxtk  (Vtna 
the  Dalkey  quarries,  the  mineral  can  be  referred,  with  tolerable  oor» 
tainty,  to  its  origin^d  locality.  I  was  induced  to  look  doaoly  at  tlitt 
above-mentioned  blocks,  through  noticing  that  they  oontaiuoil  a 
mineral  of  a  purple  colour ;  this  proved  to  be  fluor,  which  oocun 
sparingly  throughout  the  Leinster  granite.  Associated  with  the 
fluor  was  a  pretty  considerable  quantity  of  a  white  mineral,  ooour> 
ring  in  aggregations  of  minute  crystals ;  this  appeared  to  mo  to  be 
BO  like  Albite  that  I  considered  it  deservinga  careful  examination. 
I  brought  some  of  it  to  the  Bev.  Professor  Haughton,  F.li.S.,  who 
agreed  with  me  in  thinking  that  it  had  a  very  albitio  look,  and 
kindly  undertook  to  have  it  analyzed,  which  has  been  done  witii  tht 
following  result : — 

oiuca     ...     •.•     ...     •«.     ...     ...     ...     •••     ...     Of  fv 

Alumina       ...    ...    ...    ...    ...    ...    ...    ...    ^i.Hv 

X  OvHBu      ...  ...  ...  *»a         ...         ...         ...         ••  •         *••  A  Of 

OvUA  ...  ...  .a.  ...  a..  .     a  ...  ...  «.«  V    f  O 

AMSS  ...         a..         ...         ••.         «••  ..•         ...         ».•         ..•  "   •" 

90*42 

Unfortunately  the  quantity  which  could  be  separated  suffloientlj 
pure  for  analytical  purposes  was  very  small. 

This  discovery  is  one  of  no  little  interest  in  the  correlation  of  tha 
irruptive  granites  of  Leinster  with  those  of  Moumo  and  Oomwall. 

Tliere  can  be  little  doubt  but  that  most,  if  not  all,  granite  containf 
a  second  feldspar  in  addition  to  Orthoclase  (Potash-feldspar). 

The  second  feldspar  that  is  a  constituent  of  the  bodcWl  granitet 
of  Connaught,  Donegal,  parts  of  Scotland,  and  Scandinavia,  is  always 
oligoclase.  The  opinion  is  daily  gaining  support  that  these  bedded 
rocks  are  really  of  metamorphic  origin. 

Oligoclase  has  never  been  found  in  irruptive  (intnisive^  crraniteff, 
such  as  those  of  Leinster,  Moume,  Cornwall,  and  parts  of  HcMltuulf 
but  it  is  not  improbable  that  Albite  may  be  a  normal  constituent^ 
thongh  not  always  occurring  in  the  crystalline  comlition* 

It  is  some  years  since  Profetior  HaSagjbtoiif  in  \Yiib  ^nA.  ^A  W% 
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known  and  in^alaable  researclies  in  BritiBh  granites,  shewed  tii&t 
the  granite  of  Leinster  contains  more  soda  Ihan  will  satisfy  the  con- 
dition of  its  having  orthoclase  as  its  only  feldspar ;  and  in  a  recent 
communication  to  the  Boyal  Society  of  London,  he  stated  (I  quote 
from  memory)  that  though  Alhite  had  never  yet  been  detected  in 
the  Leinster  granite,  its  existence  could  be  inferred  with  considerable 
probability. 

At  any  time  the  discovery  of  this  mineral  would  be  of  considerable 
interest,  but  it  is  particularly  so  just  now,  as  it  proves  the  soundness 
of  the  conjecture  of  Professor  Haughton,  who  has  done  more  than 
any  living  geologist  towards  solving  the  great  problem  of  the  origin 
of  granite. 

ITOTIOEQ      OOP      TVnr.3^0IB>S, 

L — ^Abstbaot  of  the  PBOonDiNos  OF  THs  LrvsRpooL  Gbologigal 

Society.    Session  the  Tekth,  1868-69. 

IN  his  anniversary  address,  read  before  the  Liverpool  Geological 
Society  on  the  13th  October,  1868,  Mr.  R.  A.  Eskrigge,  F.G.8., 
the  retiring  President,  made  a  few  remarks  on  the  work  done  by  the 
Society  during  the  past  session.  They  were  then  entering  upon  the 
tenth  session,  and  the  number  of  members,  which  at  first  was  six, 
had  increased  to  fifty-six.  Still,  within  the  last  four  years  there  had 
been  no  advance,  the  withdrawals  having  slightly  exceeded  the 
number  of  new  nienibers.  Mr.  Eskrigge,  however,  was  inclined  to 
regard  the  numerical  position  of  the  Society  as  satisfactory,  consider- 
ing the  comparatively  small  attraction  presented  by  the  geological 
features  of  their  immediate  neighbourhood.  But  there  was  cause  for 
regret  and  disappointment  in  noticing  how  few  members  took  an 
active  part  in  their  Transactions.  A  meeting  of  the  British  Asso- 
ciation in  Liverpool  was  anticipated  within  two  or  three  years,  and 
the  President  therefore  urged  them  to  greater  activity,  saying  that, 
as  on  such  an  occfision  prominence  would  probably  be  given  to 
the  peculiar  features  of  local  geology,  it  behoved  the  Society  to  be  in 
readiness  for  the  work  which  then  would  fairly  devolve  upon  them.^ 

The  volume  of  Proceedings  now  before  us  contains  some  notes  by 
Dr.  C.  Ricketts,  F.G.S.,  on  the  Silurian  and  Carboniferous  rocks  in 
the  neighbourhood  of  Ingleborough.  The  latter  strata  repose,  ex- 
cept where  faulted,  in  a  strictly  horizontal  position  on  the  highly  in- 
clined and  contorted  Silurian  rocks.  In  the  dales,  the  Carboniferous 
rocks  have  been  cut  through  by  the  action  of  subaerial  denudation, 
which  has  exposed  and  also  deeply  eroded  the  older  rocks  beneath-' 

Mr.  Charles  Potter  records  some  observ^ations  on  the  Cheshire 
Coast.  lie  describes  a  section  of  Peat  and  Silt  beds  resting  on 
Boulder-clay. 

Mr.  Robert  Bostock  contributes  a  paper  on  the  New  Red  Sand- 

*  The  meeting  of  the  British  Association  in  1870  will  be  held  in  Liyerpnol. 

■  For  a  detailed  desm^wvm  ol  \.Vi^  S>\V\3LCvaxi  rockB  reference  is  made  to  a  paper  by 
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stone  as  a  soaroe  of  Water-supply.  His  remarks  refer  to  the  neigh- 
bourhood of  Liverpool,  and  he  disousses  the  origin  of  the  supply  of 
water.  Mr.  Bostook  had  Ibng  thought  that  more  water  was  raised 
from  the  wells  of  the  district  in  one  month  than  the  rain&ll  would 
supply  in  twelve  ;  and,  from  his  observations,  it  appears  to  him  be- 
yond all  doubt  tikiat  the  bulk  of  the  water  supply  is  drawn  ^m 
the  sea. 

Mr.  H.  Hicks,  F.G.S.,  furnishes  some  notes  on  the  Arenig  rooks 
(or  Skiddaw-slates)  in  the  neighbourhood  of  St  David's.  His  re- 
marks refer  more  particularly  to  a  set  of  beds  underlying  the  true 
Arenig  rock,  and  which  have  been  termed  the  Lower  Arenig  rockt 
by  Mr.  Salter  and  himself.  They  rest  upon,  and,  indeed,  graduate 
into  the  Lingula  Flags.  Their  thickness  is  about  500  feet,  and  thej 
are  invariably  rich  in  fossils ;  the  absence  of  Gbraptolites  is  note- 
worthy. Up  to  the  present  time  about  twenty  new  speoaes  have 
been  discovered  in  these  beds.  The  Brachiopoda  were  described 
by  Mr.  Davidson  in  the  Gkolooioal  Magasinb,  Vol.  Y.,  1868. 

In  the  Upper  or  true  Arenig  rock,  Graptolites  begin  to  prevail. 
These  beds  are  less  fossiliferous  than  the  uiMlerlying  series,  and  most 
of  the  species  in  the  two  groups  are  entirely  distinct. 

Mr.  Qt,  H.  Morton  brings  forward  some  preliminary  observations 
on  the  Carboniferous  Limestone  in  Flintshire.  When  his  investiga- 
tions are  completed  the  detailed  results  will  be  communicated  to  the 
Society. 

Mr.  Norman  Tate,  F.C.S.,  in  an  introdnctory  paper  on  the 
Chemistry  of  the  primaeval  earth,  lays  before  the  Society  some  of 
the  more  important  facts  which  were  touched  upon  during  the  late 
discussion  between  Dr.  Sterry  Hunt  and  Mr.  D^vid  Forbes,  and  he 
also  points  out  some  other  matters  which  he  thinks  should  be  taken 
into  consideration  in  studying  the  subject. 

Mr.  Isaac  Roberts  writes  on  the  wells  and  water  of  LiverpooL 
He  describes  seven  wells,  and  notices  the  mineral  matter  oontained 
ni  the  waters.  The  observations  on  the  source  of  the  water,  lead 
him  to  a  conclusion  similar  to  that  at  which  Mr.  Bostook  has  arrived^ 
in  the  paper  previously  noticed. 

The  last  paper  is  by  Mr.  G.  H.  Morton,  F.G.S.,  etc«,  on  the 
geology  and  mineral  veins  of  the  country  around  Shelve,  Shrop- 
shire, eta  A  notice  of  this  appeared  in  ^e  November  number  of 
the  GsoLooiCAL  Magazike,  p.  519. 

XL — ^Bkpobt  on  Minesal  Ykths  in  Carbonifkbous  LiMSsrova 

AKn  THsiB  Oroamio  Cohtkhts.^ 

Bj  Chaklw  Moorb,  F.G.S. 

lliTB.  MOORE  has  for  a  long  time  made  the  phenomena  attending 
JtI  Mineral  veins  in  different  parts  of  England,  and  the  Organle 
remains  he  has  found  in  them,  his  special  study.  Li  his  paper,  ha 
first  referred  to  the  prevalent  ideas  which  were  entertained  as  to  the 
origin  of  minerals  in  veins,  some  supposing  them  io  be  doe  to  sob- 

1  B«Mlbe£mth•BritifhAMOctatiol^(to0tiMC.,l&uta 
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limatioii,  others  to  segregation.  In  the  fii^st  instance,  it  is  believed, 
they  are  due  to  the  passage  upwards,  through  the  veins,  of  Tapoun 
holding  the  minerals  from  the  heated  interior  of  the  earth ;  in  the 
latter  that  they  have  been  extracted  from  and  drawn  together  from 
the  matrix  forming  the  walls  of  the  veins,  and  re-deposited  therein. 
The  difficulties  attending  both  these  popular  ideas  were  then  noticed. 
Beferring  to  Mr.  Wallace's  theory,  that  many  of  the  veins  had  been 
filled,  and  the  minerals  segregated  by  atmospheric  and  hydrous  agency 
from  the  circulation  through  them  of  large  bodies  of  water  since  the 
Glacial  period,  ho  pointed  out  that  in  this  case  the  oi^anio  remains  in 
the  veins  would  be  comparatively  recent,  and  that  the  remote  age  of 
aU  the  fossils  was  against  it.  Mr.  Moore's  view  was,  that  the 
mineral  veins  were  at  first  open  fissures,  in  immediate  connexion, 
and  filled  with  the  waters  of  the  ocean ;  and  that  there  would  be 
necessary  for  the  subsequent  deposition  of  minerals  therein,  the 
presence  of  certain  minerals  in  the  ancient  seas  favourable  to 
electrical  conditions,  and  time  for  their  precipitation ;  and  it  was 
stated  to  be  an  established  fact  that  the  minerals  now  found  in  veins 
are  known  to  be  present  in  solution  in  ihe  waters  of  the  ocean.  The 
organic  remains  he  had  discovered  were  strongly  confirmatory  of  his 
view,  and  the  age  of  dififerent  mineral  veins  could  be  determined  by 
their  presence.  Thus,  on  the  Mendips,  Liassic  fish  and  testaoea  in  the 
veins  proved  the  minerals  of  that  district,  although  enclosed  in  waUs 
of  Carboniferous  limestone,  to  be  as  young  as  the  Lias,  although  no 
Liassic  rocks  are  to  be  found  for  several  miles ;  and,  in  the  North  of 
England,  some  of  the  veins  were  shewn  to  be  subsequent  to  the  coal 
period.  The  organic  remains  which  were  described  at  length  by  Mr. 
Moore,  were  of  the  most  varied  kinds.  Flemingites  gradiis,  a  small 
Lycopodiaceous  seed  of  the  Coal-measures,  had  been  found  in  several 
mines.  Conodonts  (never  before  observed  above  Silurian  strata), 
very  minute  bodies  not  unlike  fish -jaws  8uid  spines,  but  which  were 
supposed  by  the  autlior  of  the  paper  to  be  either  teeth  or  spines  of 
Nudibranchiate  Mollusca,  occurred  in  the  veins  in  considerable  num- 
bers, presenting  a  most  remarkAble  series  of  forms ;  and  Entomostraca 
of  the  genera  Bairdia,  Beyrichia,  Cytherey  CythereUay  Kirkbya,  and 
Moorea,  of  about  thirty  species.  Foramini/era  were  abundant, 
representing  five  genera,  the  chief  interest  attaching  to  InvoluUnay 
of  which  until  lately  only  one  species  was  known,  but  of  which  Mr. 
Moore  had  found  eleven  species.  Of  this  class  he  had  also  obtained 
from  the  lead  veins,  species  of  Dentalinay  Textulariay  and  Tinoporu$y 
which  had  lived  on  from  the  Palaeozoic  age  to  the  present  time. 
Not  the  least  important  of  his  nine  explorations  had  been  the  dis- 
covery of  a  land  and  fresh-water  fauna.  Until  lately,  the  only 
known  terrestrial  shell  below  the  Secondary  beds  was  the  Tu^ 
vetusta,  found  by  Sir  Charles  Lyell  and  Dr.  Dawson  in  the  Coal- 
measures  of  Nova  Scotia,  but  he  had  now  nine  genera  of  land  and 
fresh-water  shells  from  the  lead  mines  of  this  country,  all  of  them 
probably  of  Carboniferous  limestone  age.  These  include  HeltXy 
VertigOj  and  Proserpina  land-shells  from  the  Mendip  mines,  as  well 
as  the  fresh- water  geueta  ol  PlauoTh\%  ^wd  Vaitjaia,  to  which,  from 


Eevietas — Restorations  of  American  Dinosauria.        565 

the  North  of  England  mines,  are  to  be  added  Hydrohia,  Bythinia, 
Lithoglyphus,  and  Pisidium.  Fish  remains  were  often  found. 
Under  ibese  peculiar  circumstances,  frcnn  mineral  veins  and  fis* 
sores  of  dififerent  ages  in  the  Carboniferous  limestone,  he  had  dis- 
covered the  oldest  known  Mammali£^  about  thirty-two  species  of  fish, 
and  eight  of  Beptilia,  the  oldest  land  and  fresh-water  MoUusca,  and 
numerous  other  remains,  numbering  in  the  whole  about  267  species. 
Mr.  H.  B.  Brady,  who  had  made  a  special  examination  of  the 
Foraminifera  discovered  by  Mr.  Moore,  referred  to  the  great  interest 
attaching  to  the  genus  Involutina,  from  the  remarkable  variety  of 
form  his  series  presented,  which  had  not  hitherto  been  recognized  in 
connexion  with  the  genus. 


L — Mb.  Waterhousb  Hawkins's  Rbstobationb  of  Extinct 

Ahebioan  Dinosaubia. 

^^  rpHE  Twelfth  Annual  Report  of  the  Board  of  Commissioners  of 
X  the  Central  Park  (New  York),  for  the  year  ending  December 
81,  1868,"  gives  an  account  of  the  progress  in  the  construction  and 
ornamentation  of  this  well-designed  and  noble  work,  which  is  to 
comprehend  all  that  is  agreeable  to  the  healthy  recreation  of  the 
citizens  and  serviceable  for  their  intellectual  activity.  The  land- 
scape-gardener, sculptor,  and  architect  have  already  been  success- 
ful in  carrying  out  designs,  both  of  high  art  and  of  picturesque 
rusticity.  The  Naturalist  has  his  Zoological  Gktrden,  which  is  to  be 
useful  also  to  the  Cattle-breeder  and  the  Acclimatization  Society. 
The  Botanist,  the  Astronomer,  and  the  Meteorologist  are  to  find  aids 
here  in  their  researches.  The  Antiquary  and  Historian  wiU  find  a 
Liibrary  and  Museum.  Nor  is  Geology  lost  sight  of.  The  ground 
itself  of  the  Park  is  not  destitute  of  geological  interest;  for  the 
labour  of  upwards  of  200  rockmen  and  blasters, — required  to  quarry 
and  cut  for  ponds,  rivulets,  and  roads,— open  out  sections  worth  look- 
ing at ;  but  the  Commissioners  determined  to  increase  the  value  of 
the  Park  in  an  educational  point  of  view  by  availing  themselves  of 
the  scientific  assistance  of  Mr.  B.  Waterhouse  Hawkins,  F.O.S., 
ivell  known  as  the  talented  constructor  of  the  restorations  of  Extinct 
Quadrupeds  at  the  Crystal  Palace,  in  modelling  some  of  the  great 
American  creatures  of  bygone  times,  of  natural  size  and  in  life-like 
form.  This  Report  tells  us  of  the  already  successful  labours  of  Mr. 
B.  W.  Hawkins,  in  visiting  the  Museums  at  Washington,  New 
Brunswick,  Albany,  New  Haven,  and  Philadelphia,  especially  the 
latter,  studying  these  ''  rich  storehouses  of  fossil  treasures,  of  special 
value  for  the  purpose  of  illustrating  the  gigantic  forms  of  life  that 
originally  inhabited  this  Continent,"  and  reproducing  in  iron,  plaster, 
and  such  like  materials,  the  wonderfully  bizarre  and,  as  it  were, 
monstrous  Dinosaurian  forms,  cousin-german  to  our  Iguanodons, 
Hylsdosaurs,  Scelidosaurs,  Megalosaurs,  and  other  Mesozoic  Reptiles. 
Mr.  Hawkins  has  chosen  for  his  first  American  -t^fitot^^^T^  BsAt^- 
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gaurua  Fotdkii  (Leidy)  and  Lalapa  €iquiUmgui8  (Cope).  The  former, 
set  up  as  a  perfect  dLeleton,  nearly  erect  on  its  hind  feet  and  tail- 
end  but  resting  with  its  front  paws  against  the  upper  boughs  of  a 
tree,  presents  a  gigantic  kangaroo-like  outline,  with  a  stature  of  about 
eighteen  feet.  It  is  characterized  by  its  long,  strong,  many-jointed 
tail ;  its  great,  long,  three-toed  hind  legs ;  its  short,  weak,  four-toed 
front  limbs,  and  its  weird,  turtle-like,  big-eyed  skull, — all  shown, 
together  with  the  Bestorer,  in  the  photograph  at  page  138  of  this 
Beport.  The  Lalapt  figures,  both  in  its  fleshless  eiect  skeletoii 
(twenty  feet  high),  and  in  its  rehabilitated  form,  oouchant,  are 
shown  in  a  lithograph  opposite  poge  dO.  Its  longer,  hooked,  and 
somewhat  bird-like  skull,  distinguishes  this  from  its  brother  monster. 

The  completion  of  the  skeletons,  by  making  good  the  broken 
parts,  restoring  bones  of  one  side  by  reversed  models  from  the 
opposite,  and  replacing  strange  bones  aright  in  their  relative 
positions,  is  no  small  task  of  science  and  art ;  but  in  setting 
these  bones  and  joints  in  the  varied  conditions  of  rest  and 
motion,  and  in  covering  them  with  their  due  envelopes  of  muscle 
and  integument,  the  artistic  naturalist  has  had  a  task  equal 
to  his  best  and  boldest  efforts  ;  and  he  fully  acknowledges,  in 
his  official  letters  in  the  Beport,  that  he  has  worked  on  the 
excellent  basis  afforded  by  die  scientifio  works  of  Leidy  and 
Cope  (enlightened  moreover  by  Huxley's  researches),  and  tiiat  he 
has  throughout  received  the  courteous  and  cordial  co-operation  of 
the  savants  of  the  United  States.  Not  only  must  Mr.  Hawkins  be 
gratified  in  advancing  the  means  of  educational  progress  in  America 
in  thus  adding  to  the  resources  of  the  Central  Park,  but  he  must  feel 
great  pleasure  in  putting  bodily  before  our  eyes  the  definite  shapes 
and  proportions  of  some  of  the  great  and  long  unknown  reptilian 
masters  of  the  world,  whether  dignified  in  their  monstrous  bulk  and 
unused  power  as  Herbivores,  or  domineering  as  the  Camivoroui 
tyrants  of  their  day.  Showing  us,  too,  how  when  they  rose  up  like 
giants  refreshed,  to  prowl  among  the  marshes  and  mud-banks,  or  to 
feed  on  the  dank  jungles  and  marsh-plants,  they  either  stalked  erect 
with  upraised  head,  combining  the  gait  of  Ostrich  and  Kangaroo, 
and  leaving  the  bipedal  trifid  tracks  so  common  in  our  Wealden 
strata ; — or,  crawling  like  a  big-legged  Labyrinthodont,  or  somewhat 
like  the  Kangaroo,  prone  on  all  fours,  but  making  no  great  leaps, 
they  left  quadrupedal  print-marks  of  imequal  feet,  as  still  seen  ia 
the  older  Connecticut  Sandstone.  How  far,  in  other  respects  besides 
this  upright  gait  and  three-toed  hind  feet,  these  om it bico- saurian 
creatures  resembled  Birds,  pala9ontologists  are  making  it  their  studj 
to  determine.' 

We  shall  indeed  look  forward  with  pleasure  for  other  results  of 
Mr.  Hawkins'  scientifio  skill ;  and  we  shall  bo  very  glad  to  be  able 
to  congi-atulate  the  Commissioners  of  the  Park  on  the  advancement 
of  all  their  good  intentions  and  oxceUent  plans  for  making  the  Park 

^  See  Prof.  HuxleVft  "M.emo\t  \tv  \.\\^  "^«v^\3\^  ?><i\ftiice  Reriew,  July,  1868,  p.  237, 
aiid  plates  27  and  *!&  •,  uUo  Vna  V.«fc\.\M:^,  Qi'wiu.^^LK^,'^^,'^  .-^."^W, 
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not  only  an  ornament  to  their  great  city,  and  a  healthy  reoreation- 
gronnd  to  their  fellow-citizens,  but  also  a  useful,  good,  and  compre- 
hensive educational  institution  to  aU  who  may  visit  it,  gentle  and 
simple,  citizen  and  stranger.  We  must  add  that  the  statistics  of  the 
work  done  in  the  Park,  of  its  visitors,  and  of  other  matters  con- 
oeniing  it,  speak  clearly  and  satisfactorily  of  the  well-being  and 
advancement  of  the  Americans,  of  their  administrative  powers,  and 
of  their  knowledge  of,  and  desire  to  do,  whatever  is  likely  to  be 
beneficial  to  mankind  at  large,  in  ''  bringing  to  light  new  truths, 
Btimalating  the  progress  of  invention,  discovery,  and  commercial 
enterprise,  no  less  than  educational  reform." — T.  B.  J. 


XL — Memoibs  of   the  Geolooioal  Subvey  of  Ireland.    Expla- 
nation OF  Sheet  106,  etc.    Dublin,  1869. 

THIS  memoir,  by  Mr.  G.  H.  Kinahan,  on  the  geology  of  the  district 
around  Gkdway,  possesses  a  melancholy  interest  in  being,  pro- 
bably, the  last  of  the  published  works  of  the  Irish  Survey,  to  which 
the  late  lamented  Director  affixed  his  signature.  As  will  be  seen 
by  reference  to  the  sheet  (105),  the  entire  district,  with  the  ex- 
ception of  that  portion  occupied  by  surface  deposits  and  the  Car- 
boniferous limestone,  is  composed  of  Igneous  and  Metamorphio 
rooks,  and,  therefore,  possesses  a  special  importance  in  a  petrologicai 
and  mineralogical  point  of  view.  The  igneous  rocks,  described  by 
the  author,  are  coloured  under  three  tints,  respectively  denoting, 
1.  Felstone,  and  porphyritic  felstone ;  2.  Greenstone,  or  Diorite ; 
3.  Granite,  which  last  is  divided  into  three  subdivisions,  viz. : 
Intrusive  granite,  foliated  or  stratified  (?)  granite,  and  porphyritic 
granite. 

Commencing  with  the  granite,  a  careful  perusal  of  the  Memoir, 
and  an  examination  of  the  map  itself,  does  not  appear  to  warrant 
these  subdivisions.  In  the  first  place,  we  can  find  no  reason  for 
considering  the  great  mass  of  granite,  less  intrusive  than  the  small 
outlying  bosses,  which  are  expressly  marked  as  intrusive,  more 
especially  since  some  parts  of  the  great  mass  are  also  marked 
as  intrusive,  and  no  evidence  is  given  which  appears  to  justify  the 
conclusion  that  this  great  continuous  mass,  and  the  other  smaller 
masses,  have  more  than  one  common  origin ;  for  this  reason,  there- 
fore, notwithstanding  Mr.  Einahan's  somewhat  elaborate  attempt  to 
infer  such  subdivisions,  we  are  inclined  to  the  opinion  that  the 
intrusive,  foliated,  and  porphyritic  granites  form  in  depth  but  parts 
of  one  and  the  same  mass.  The  statement  (p.  7)  that  granite 
'*  becomes  Pegmatite  when  Scapolite  seems  to  replace  part,  or  the 
whole  of  the  felspar,"  will  certainly  not  be  accepted  by  Petrologists. 

The  remarks  (p.  11)  under  the  head  of  Diabase  and  Diorite ,  are 
so  indefinite  as  to  leave  much  doubt  as  to  the  real  character  of  the 
rocks  alluded  to  under  these  denominations.  The  observations  made 
on  the  Gneiss  of  the  district  leaves  an  impression  on  the  mind  of 
the  reader  that  the  rocks,  described  under  this  name,  are  in  reality 
only  metamorphic  schists  further  altered  and  rendered  fels^oihia  \y^ 
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the  proximity  of  the  great  maas  of  granite,  especially  as  they  appear 
to  be  intercalated  with  nodular  and  calcareous  schists,  etc. 

With  reference  to  the  conclusions  (p.  15)  arrived  at,  we  must 
confess  that  we  have  found  great  difficulty  in  understanding  the  pre- 
cise meaning  of  the  author,  especially  with  regard  to  his  explana- 
tion of  the  ages  of  the  various  igneous  rocks,  since  it  is  difficult  to 
reconcile  statements  in  the  various  paragraphs  (p.  15)  which  never- 
theless may  be  clearer  in  the  mind  of  the  writer.  It  is,  however, 
suggested  by  Mr.  Kinahan  that  the  sedimentary  rocks  which  are  now 
metamorphose,  previous  to  that  action  taking  place,  were  the  oldest 
in  the  district ;  that  they  were  invaded  by  what  are  now  the  me- 
tamorphose homblendic  and  felspathic  intrusive  rocks,  and  after- 
wards all  were  affected  by  the  granite,  which  action  ceased  after 
the  intrusive  granite  had  been  formed ;  and,  at  a  still  more  recent 
period,  the  country  was  cut  up  by  dykes  of  the  more  modem 
intrusive  rocks  (p.  15). 

In  perusing  the  remarks  (pp.  16,  17)  on  "the  supposed  meta- 
morphic  eruptive  rocks,"  and  the  mode  of  accounting  for  their 
modifications,  we  regard  the  evidence  advanced  in  favour  of  his 
views  £ks  far  from  satisfactory;  and  somewhat  tending  to  the 
doctrine  of  transmutation,  too  often  so  great  a  favourite  with  field 
geologists,  especially  when  (p.  17)  the  disappearance,  or  alteration 
in  appearance  of  the  homblendic  rocks,  by  their  "  being  incorporated 
in  the  granite  '*  is  spoken  of,  forgetting  that  there  are  serious  ob- 
jections, in  a  chemical  point  of  view,  to  the  acceptance  of  such  a 
theory. 

Mr.  Kinahan,  however,  observes  "  that  in  the  Porphyritic  granite 
there  are  tracts  in  which  hornblende,  sphene,  chlorite,  and  epidote, 
separately  or  combined,  seem  to  become  essentials  of  that  rock ;  and 
is  it  not  possible  that  such  places  point  to  localities  in  which  hom- 
blendic igneous  rocks  originally  existed  ?" 

Throughout  the  paper,  many  terms  are  made  use  of  which  are 
certainly  objectionable  as  convoying  somewhat  indefinite  meanings, 
such  as  tracts,  courses,  pipes,  flying  dykes,  porphyries,  etc.,  and  in  a 
petrological  paper,  we  should  expect  the  mineral  species  to  be  more 
exactly  defined,  and  not  for  example  to  find  a  mineral  described  as 
"perhaps  an  earthy  chlorite,"  whatever  that  may  be. 

The  aqueous  rocks  and  the  relations  between  the  form  of  the 
ground  and  its  internal  structure  are  subsequently  noticed.  The 
latter,  an  important  and  highly  useful  portion  of  all  geological 
descriptions,  we  are  glad  to  remark  generally,  if  not  always,  finds  a 
place  in  the  *  Exi)lanation8 '  of  the  sheets  of  the  Irish  Survey. 

The  detailed  descriptions  as  to  the  position  and  lie  of  the  rocks, 
occupy  the  chief  part  of  the  Memoir,  and  evince  a  vast  amount  of 
labour  on  the  part  of  the  author,  abounding  as  they  do  in  carefully 
recorded  facts,  and  many  suggestive  remarks  well  worthy  the  atten- 
tion of  the  reader,  both  as  to  the  mineralization  and  metamorphism 
the  various  rocks  have  undergone  at  difierent  times,  and  as  to  the 
origin  of  the  nodular  and  crumpled  foliation  in  the  metamorphic 
sedimentary  rocka.    TlYiq  vwc^^i  ^<^^ranXi^\&  divided  into  six  districts. 
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the  first  three  are  part  of  the  country  of  the  Carhoniferous  rocks,  and 
the  others  of  that  in  which  granite  and  metamorphic  rocks  occur, 
followed  hy  notices  of  the  drift,  alluvium,  mines,  minerals,  etc.  The 
author  considers  there  are  three  well-marked  classes  of  the  drift, 
viz.,  Boulder'  clay  drift,  Boulder  drift,  including  rocky  boulder  drift 
and  Esker  drift,  the  first  supposed  to  be  of  marine  origin,  the  second 
of  glacial,  and  the  third  or  £8ker  to  be  the  two  former,  well  washed 
and  sifted,  perhaps  by  marine  and  tidal  currents.  Some  notes  on 
denudation,  dressed  rocks,  stri»,  etc.,  are  given,  accompanied  by  a 
table  of  supposed  ice  striae,  grouped  according  to  the  parts  of  the 
glacier  or  its  branches  to  which  they  belonged. 

Space  will  not  allow  of  our  entering  more  fully  into  the  very  ex- 
tensive details  of  the  descriptive  geology  of  this  Memoir,  which 
nevertheless  cannot  fail  to  be  of  great  service  to  those  geologists 
whose  travels  may  take  them  into  this  interesting  district 
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Fthe  Report  of  the  Council  of  the  Royal  Agricultural  Society, 
read  at  the  General  Meeting  of  the  Society  in  May,  1869,  it 
was  pointed  out  that  although  their  Journal  contained  valuable 
reports  on  the  Agriculture  of  most  of  the  English  Counties,  yet 
several  years  had  elapsed  since  many  of  them  were  written,  and 
that,  in  the  present  state  of  Agricultural  practice  and  science,  there 
was  still  much  of  interest  to  record  in  different  localities.  It  was 
therefore  advised  to  obtain  more  detailed  information  as  to  the 
management  of  particular  districts,  and  to  record  anything  peculiar 
in  the  system  pursued  upon  special  farms,  to  which  gentlemen 
deputed  by  the  Council  have  recently  paid  visits. 

In  the  Journal  now  before  us  are  seven  Reports  on  Farms,  pre- 
pared either  by  Mr.  H.  H.  Dixon,  or  by  Mr.  H.  M.  Jenkins,  F.G.S., 
the  Society's  Secretary,  who  visited  the  farms,  accompanied  in  every 
case  by  a  Member  of  the  Council. 

The  reports  are  arranged  geographically,  as  nearly  as  possible, 
commencing  with  a  hill  farm  in  the  north,  which  is  a  gigantic  sheep- 
walk,  yielding  only  pasturage  and  mountain-hay,  and  coming  gra- 
dually southwards  through  the  Yorkshire  Wolds,  North  Lincoln- 
shire, Nottinghamshire,  Norfolk,  and  Worcestershire,  to  a  Wiltshire 
sheep-farm,  which  yields  enough  grass  and  green  food  to  support  a 
breeding  ewe  to  the  acre. 

Various  points  of  interest,  and  much  useful  practical  information, 
are  contained  in  these  reports ;  the  subjects  treated  of  are — Geology 
and  physical  features,  fences,  drainage,  ponds,  grass-land,  arable- 
land,  manures,  horses,  cattle,  sheep,  pigs,  labour,  and  farm  buildings. 
As  Mr.  H.  M.  Jenkins  has  so  lately  been  appointed  to  the  post  of 
Secretary  to  the  Royal  Agricultural  Society,  from  the  Assistant 
Secretaryship  of  the  Geological  Society,  it  is  natural  to  find  that  from 
every  farm  which  he  visited  we  obtain  an  insight  into  its  geological 
features,  which  adds  a  fresh  interest  to  thes^  x^igot\A  i^x  ^^  ^vcis^kc. 
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We  will  just  briefly  notioe  some  of  the  geological  featureB  of  the 
reports. 

Taking  them  in  order,  we  have — 

Ist.  A  nai  and  a  Half-HiU  Farm  (Tevtotdaie).  By  H.  H.  Dixon. 
— This  report  contains  no  geological  references. 

2nd.  Eaatbum  Farm^  near  DrifiM,  Yorkshire.  By  H.  M.  Jen- 
kins.— ^This  farm,  which  contains  aboat  1,300  acres,  is  situated  on  a 
spur  of  the  Yorkshire  Wolds. 

Accompanying  the  report  is  a  smaU  map  showing  the  surfaoe-geo* 
logy,  after  a  survey  by  J.  B.  Mortimer,  Esq.  of  Fimber ;  and  also  a 
brief  description  of  the  geology  of  the  Wold  range  by  the  same 
gentleman,  who  is  a  well-known  local  geologist  and  antiquary. 

Three  kinds  of  subsoil  are  found  to  overlie  the  Chalk  which,  forms 
the  Wolds,  two  of  which  are  represented  on  the  Farm. 

The  first  and  most  extensive  is  a  small  Chalk-rubble,  with  fliniB 
of  various  sizes  derived  from  the  Chalk  beneath.  It  occurs  on  the 
northern  and  western  escarpments  of  the  Wolds,  and  on  the  southern 
and  eastern  slopes,  where  it  attains  a  thickness  varying  from  four  to 
eight  inches. 

The  second  subsoil  is  a  Drift-clay,  sometimes  containing,  and  at 
others  replaced  by,  beds  of  a  sandy  nature.  It  covers  the  Chalk  to 
a  thickness  of  from  1  to  4  feet,  and  in  places  contains  a  great  quan- 
tity of  native  angular  flints  stained  with  ferruginous  matter.  The 
soils  on  this  deposit,  which  is  mostly  found  on  the  hill-tops  and  the 
northern  and  western  sides  of  the  Wolds,  are  cold  and  '  unkind,* 
though  deep.  The  deposit  itself  seems  of  a  somewhat  similar  cha- 
racter to  the  **  Clay-with-flints,"  which  rests  on  the  Chalk  in  some 
of  the  southern  counties. 

The  third  subsoil  is  a  gravel,  containing  angular  and  subangular 
flints,  with  rounded  fragments  of  granite,  trap,  quartz,  sandstone, 
etc.  It  occurs  on  the  bottoms  of  most  of  the  Wold  valleys,  and  in 
some  places  extends  a  little  way  up  the  sides  of  the  hills. 

Eastbum  Farm  contains,  in  addition  to  the  last  two  of  these  sub- 
soils, some  **  slightly  raised  banks  of  Chalk-gravel,  between  which 
are  beds  of  peat,  and  occasionally  clay,"  and  also  a  loamy  clay, 
which  underlies  these. 

The  gravelly  land  was  very  sterile,  but  a  liberal  supply  of  manures 
has  rendered  it  tolerably  productive. 

3rd.  jiylcshij,  Bibi/y  and  Bothwell  Farms,  near  Grimshyy  Lincoh' 
shire.  By  II.  M.  Jenkins. — Boulder-clay,  Silt-loam,  Chalk-rubble, 
and  Chalk  are  represented  on  these  farms,  which  cover  an  area  of 
2,080  acres.     These  sub-soils  all  appear  to  have  a  loamy  top-soil. 

4th.  Nottinghamshire  Farming,  By  H.  H.  Dixon. — Two  farms  in 
South  Nottinghamshire  are  here  noticed  by  Mr.  Dixon.  G^logical 
notes  are  also  contributed  by  Mr.  Jenkins. 

5th.  The  Lodge  Farm,  Castle  Acre,  Norfolk,  By  H.  M.  Jenkins,— 
The  geological  features  of  the  ground  occupied  by  this  farm  are 
briefly  pointed  out;  the  deposits  represented  are  the  Brick -earth  of 
the  Kar,  Boulder-clay,  Drift-gravel,  and  Chalk.  The  Boulder-clay 
caps  the  Cbalk-\iA\\B,  \\i^  gcvioV^  ocr.>\\v>3  tha  valleys,  but,  as  pointei 
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out  by  Mr.  Jenkms,  they  hare  nothing  to  do  with  the  Nar  or  its 
valley ;  probably  they  are  representatives  of  the  ''  Middle  Drift  "  of 
Mr.  S.  V.  Wood,  jun.  The  Brick-earth  here  lies  in  the  river-flat ;  it 
is  well  known  from  the  writings  of  Mr.  C.  B.  Bose  and  die  late 
Mr.  Trimmer. 

6th.  PitehUl  TUesford,  and  the  Orove  Farms,  Worcestershire.  By 
H.  M.  Jenkins. — ^These  farms  are  principally  on  Lias  Clay,  but  there 
are  traces  of  Rhsetic,  and  Keuper  beds,  also  Boulder-clay  and  sand. 

7th.  Btdhridge  and  Ugford.  near  Salisbury, — The  area  occupied  by 
these  farms  is  chiefly  Chalk,  which  here  gives  a  thin  chalky  soi^ 
especially  thin  and  chalky  on  the  higher  land. 

The  reports  are  illustrated  by  small  maps,  some  on  the  scale  of 
1-inch  to  a  mile,  others  on  a  scale  of  2-inche6  to  a  mile.  Most  of 
them  have  been  specially  prepared  by  Mr.  H.  M.  Jenkins. 

A  good  geological  map  of  England,  showing  the  Drift  deposits, 
would,  doubtless,  be  of  great  service  to  Agriculturalists.  Mr.  Searles 
y.  Wood,  jun.,  has  done  much  valuable  work  in  paving  the  way 
by  preparing  and  publishing  Maps  of  the  Eastern  Counties  (inclu- 
ding Lincolnshire  and  part  of  Yoikshire),  whereon  the  chief  divisions 
of  the  Drifts  are  laid  down.  But  these  maps,  although  of  the  highest 
scientific  interest,  are  on  too  small  a  scale  to  be  of  much  practical 
service.  His  beautiful  MS.  Memoir  and  Maps  of  the  Geology  on 
sheets  1  and  2  of  the  Ordnance  Survey,  deposited  in  the  Library  of 
the  Geological  Society  of  London,  are  probably  not  so  well  known 
as  they  should  be. 

It  is  satisfactory  to  learn  that  the  Geological  Survey  of  England 
are  preparing  maps  of  the  Drifts,  where  formerly  they  ignored  these 
deposits.  TTie  want  of  these  is  evidently  felt  by  Agriculturists, 
who  will,  doubtless,  derive  much  benefit  from  this  new  feature  in 
the  Geological  Survey  Maps. 


GsoLOOiGAL  Society  of  London. — November  10th,  1869.  Prof. 
T.  H.  Huxley,  LL.D.,  F.R.S.,  President,  in  the  Chair.  The  following 
commimications  were  read  : — 1.  *'  Australian  Mesozoic  Geology  and 
Palaeontology."  By  Charles  Moore,  Esq.,  F.G.S.  The  author 
referred  to  the  observations  of  Professor  M-Coy  and  the  Rev.  W.  B. 
Clarke,  on  the  occurrence  of  fossils  of  Mesozoic  age  in  Australia,  and 
then  proceeded  to  notice  the  species  which  he  had  obtained  from  that 
region.  Fossils  of  Mesozoic  type  occur  both  in  Western  Australia 
and  in  Queensland ;  but  the  specimens  have  hitherto  been  found  in 
apparently  drifted  blocks,  and  nothing  is  known  of  the  bedded  rocks 
from  which  they  are  derived.  The  author  stated  that  the  Australian 
Mesozoic  fossils  agree,  not  only  in  genera,  but  also  in  many  cases  in 
species,  with  British  forms;  and  he  gave  a  list  of  species  from 
Western  Australia,  identical  with  British  species,  from  the  Middle 
and  Upper  Lias,  the  Liferior  Oolite,  and  the  Combrash.  Of  the 
fossils  from  Queensland,  also,  many  are  said  to  be  vd<&iitkaiN!iV(3Dt> 
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Tery  nearly  allied  to,  British  species;  but  the  author  regards  Ihe 
general  t^'pe  of  the  Queensland  remains  as  indicating  the  Upper 
Oolite.  A  gigantic  species  of  Oriocerai  is  regarded  bj  the  aathor 
as  possibly  indicative  of  the  occurrence  of  Neocomian  deposits 
in  Australia.  The  fossil  evidence  upon  which  Professor  M'Coy 
inferred  the  occurrence  of  the  Muschelkalk  in  Australia  was  said  by 
the  author  to  be  nugatory,  his  supposed  Myophoria  proving  to  be  a 
Trigonia  nearly  allied  to  T.  gihhosa  of  the  Portland  Oolite,  and  his 
doubtful  OrihoceraB  a  small  Serpula,  The  author  had  found  no 
indications  of  the  existence  of  Triassic  or  Liassic  deposits  in  Queens- 
land. 

The  blocks  from  Western  Australia,  referred  by  the  author  to  the 
Middle  Lias,  contain  Myacites  liaaaianus  (Quenst),  and  are  quite  as 
highly  ferruginous  as  the  English  Marlstone.  The  species  identified 
by  the  author  with  British  Oolitic  species  would  indicate  a  range 
from  the  Inferior  Oolite  to  the  Combrash.  The  author  suggests  that 
the  species  may  have  had  a  longer  range  in  time  in  Australia  than  in 
England,  or  that  the  subordinate  divisions  of  the  Oolite  were  not 
dearly  marked  in  the  Australian  Mesozoic  deposits.  He  is  inclined 
to  refer  the  fossils  to  the  period  of  the  Inferior  Oolite. 

The  author  inferred,  from  the  occurrence  of  these  Mesozoic  fossils 
in  drifted  blocks  at  the  two  extremities  of  Australia,  separated  by 
38^  of  longitude,  that  an  enormous  denudation  of  rocks  of  the 
Secondary  series  has  taken  place  over  a  considerable  part  of  Australia. 

Descriptions  of  a  great  number  of  new  species  were  appended  to 
the  paper. 

2.  "  On  a  Plant  and  Insect-bed  on  the  Rocky  River,  New  South 
Wales."     By  Charles  Moore,  Esq.,  F.G.S. 

The  organic  remains  noticed  by  the  author  were  found  by  him  in 
a  small  block  of  cliocolate-colourcd,  micaceous,  laminated  marl,  ob- 
tained from  a  bed  about  ten  feet  thick,  at  a  depth  of  100-110  feet,  in 
the  auriferous  drifts  of  Sydney  flats,  on  the  banks  of  the  Rocky 
River.  The  author  found  the  leaves  of  two  forms  of  Dicotyledonous 
plants,  fragments  of  a  flat  narrow  leaf,  which  he  refers  to  the  Coni- 
ferse,  a  seed-vessel,  and  the  impressions  of  several  seeds.  The 
insect-remains  consist  principally  of  the  elytra  of  Beetles,  among 
which  Buprestidaa  appear  to  predominate.  The  vegetable-remains 
seem  to  indicate  that  the  deposit  is  of  Tertiary  age. 

DiscuBsioN. — Professor  T.  Rupert  Jones  mentioned  the  discovery  of  a  large  Crio- 
eeras  in  the  Jurassic  beds  near  Port  Elizabeth. 

Mr.  "W.  Boyd  Dawkins  suggested  that  we  had  hardly  a  right  to  applv  the  European 
standard  in  judging  fossils  from  all  parts  of  the  world,  and  doubted  whether,  if  these 
fossils  were  examined  from  the  purely  Australian  point  of  view,  the  same  age  wonld 
be  assigned  to  them. 

Mr.  Seelej'  agreed  with  Mr.  Dawkins,  and  argued,  from  the  existence  of  natural 
groups  in  different  areas  of  the  globe,  that  the  same  must  have  been  the  case  in 
former  ages. 

Mr.  R.  Tate  remarked  that  if  Mr.  Moore  had  compared  the  Jurassic  fauna  with 
those  of  India,  Africa,  and  Chili,  he  would  have  found  the  same  mixture  of  forms 
belonging  apparendy  to  different  horizons.  He  considered  that  the  Australian 
fossils  probably  rcpresewtod  omt  'Mvd^X^  Oo\\1q.  He  did  not  quite  agree  with  the 
author  as  to  some  of  tVie  &pec\&<^  ^e\AiXT!mi»XioiA. 


.-t^  -'  \. 
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Dr.  Dnnean  remarked  that  the  same  combination  of  forms  separated  in  Europe  was 
found  amon^  the  Tertiary  fossils  of  Australia.  He  thought  tnat  further  facts  were 
necessary  before  forming  a  decided  opinion  as  to  the  succession  of  the  beds  in  that 
continent. 

The  President  remarked  that  when  we  talked  of  identity  of  fanna  in  Australia  and 
this'country,  improbable  as  it  might  appear,  we  must  remember  that  at  the  present 
time  identical  species  and,  to  a  great  extent,  a  similar  fauna,  were  to  be  found  In  our 
aeas  more  than  180**  apart. 

Mr.  Moore,  in  reply,  argued  that  it  was  the  safest  plan  to  follow  the  well-established 
standard  of  Europe  eyen  in  remote  parts  of  the  world.  He  was  inclined  to  refer  the 
bulk  of  the  specimens  rather  to  the  Lower  than  to  the  Middle  OoUte,  but  otherwise 
he  agreed  in  the  main  with  Mr.  Tate. 

8.  ''  On  H^nlophodon,  a  new  Grenos  of  Pinofatirta."  By  Pio- 
fessor  Huxley,  F.K.S.,  President. 

The  author  described  the  characters  presented  by  the  skull  of  a 
small  Dinosaurian  reptile  obtained  by  the  Bev.  W.  Fox  from  a 
Wealden  bed  at  Cowleaze  Chine,  in  the  Isle  of  Wight.  One  of  the 
most  striking  peculiarities  of  this  skull  was  presented  by  the  prsd- 
maxillary  bone,  which  seems  to  have  been  produced  downwards 
and  forwards  into  a  short  edentulous  beak-like  process,  the  outer 
Borfaoe  of  which  is  rugose  and  pitted.  The  author  remarked  upon 
the  known  form  of  the  symphysial  portion  of  the  lower  jaw  in  the 
Dinosauria,  and  indicated  that  its  peculiar  emargination  was  pro- 
bably destined  to  receive  this  beak-like  process  of  the  prsBmaxillaries, 
whidi  may  have  been  covered  either  by  fleshy  lips  or  by  a  homy 
beak.  The  dentigerous  portion  of  the  prsemaxilla  bears  five  small 
conical  teeth.  The  alveolar  margin  of  the  maxilla  bears  ten  teeth, 
which  are  imbedded  by  single  fangs,  and  apparently  lodged  in  distinct 
alveolL  The  summit  of  the  crown,  when  unworn,  is  sharp  and  pre- 
sents no  trace  of  the  serrations  characteristic  of  Iguanodon ;  but  it  is 
sinuated  by  the  terminations  of  the  strong  ridges  of  enamel  which 
traverse  the  outer  surface  of  the  crown.  The  teeth  thus  present 
some  resemblance  to  those  of  Iguanodon ;  but  the  author  regarded  the 
two  forms  as  perfectly  distinct,  and  named  the  species  under  con- 
sideration Hi/psilophodon  Foxit,  Of  the  lower  jaw  the  right  ramus 
is  present ;  but  its  distal  extremity  is  broken  o£f,  and  its  teeth  are 
concealed.  On  the  outer  surface  of  the  lower  jaw  the  centrum  of  a 
▼ertebra  is  preserved. 

The  author  then  referred  to  a  fossil  skeleton  in  the  British  Mu- 
seum, which  has  been  regarded  as  that  of  a  young  Iguanodon ;  it 
is  from  the  same  bed  as  the  skull  previously  described.  The  author 
remarke<l  that,  in  form  and  proportions,  the  vertebrae  were  quite 
different  from  those  of  Iguanodon,  and  apparently  identical  with 
those  of  his  new  genus,  as  shown  by  the  centrum  preserved  with  the 
skull :  the  animal  had  at  least  four  well-developed  toes  ;  and  other 
peculiarities  were  indicated,  which  seem  to  prove  that  it  was  quite 
distinct  from  Iguanodon,  This  skeleton  the  author  identified  with 
his  Hi/psilophodon  Foxti,  and  described  its  characters  in  detail, 
dwelling  especially  upon  the  peculiarities  of  the  pelvic  bones,  which 
are  singularly  avian  in  their  structure. 

4.  **  Further  Evidence  of  the  Affinity  between  the  Dinosauriaa 
Beptiles  and  Birds."    By  Professor  Huxley,  Y.Bi.%.,  ^x^vi^^s^V 


'T(        C-^rrifp'jihlfnee — Mestn.  Briatoi 

la  :Li*  I*I-;^  liw  auth^ir  rvviewed  the  c 
Li=.>:If  v-i!  .^:heK  lespesnaJly  Professor  I 
•.i^  .TT.::'_:,-  i— nhie*  pr««4-Ql^  hj  the  Du 
1«^^L  *.ae  ri<«a>ly  scceruiaed  fscts  which 
«:sr  :  Th^  ny:»t  imp.''naiii  pf  which  are 
drt-.Tirei  by  tiai  in  ihe  preceding  paper  i 
ni  _£*«.'^i.  •  l\'^i.  He  eummed  up  his  paper 
d:?i:^::i  eiiKi^n-ji  of  the  pelvic  arch  and  fa 
i<ei':'^r4.  \b^  Din.-Mnrii  and  Birds,  and  main 
o:*;-v  ly'.Ti-i-'sr*  esptvislly  ibeformandai 
«BL  vuMs  .  :he  nlaiiou  between  tlie  diotel  < 
as:rij-il::s  >  which  i»  perfecilr  ornithic),  and 
of  tl'-e  libii  an  1  the  cirectiuD  of  its  twist, 
i:::i>'r;ast  evidence  of  the   affinities  betw 

I':^  v>#:is.  — Sir  Koder.fk  Marehiiaa,  «lw  had  ti 
tht  -a:  .:^  .:  '.^<  lit!-4i.:-f'.::tttit. 

H:.  11-L.i-  =i::'.(.^.,-a  that  Mr.  Foi  had  tiro  blocki . 
per?-.  ■'  ;'■;■•  ifjrnV.T't'rf  ■.  all  procnrvd  from  ■  i 
IV-wiTij'!  L'-isr.  K.*a  Mte  the  pdTu  it  ilnoK  antii*, 
the  :-.':Lb  «ii.a  i*  Un^w  ihaa  the  ftinnr,  four  loi 
KH-i^-ilit.  Ai:  the  '.it'ie  bonw  are  hollo*.  Paniona 
til,  :,-.:?  ■j-J-:-:hfuni,Soi 

Mr  *Tr>T  d'3v:«!  «b<i!i«T  th»*  animil*  ihonld  be 
•c«=:^  M  bin  ^'  i:-m  a  fMup  dittinct  alike  Aon  rmt 
«^l'.■^('.ar  JIB  ii;:T:raiv4:ii«  ^«iii>>ii.  Id  the  hindci 
azi.  .'  '-<  M-.-::  .'.  ^:T  *■•.:':•  xainim'.*  thtn  inth  bird*. 
l).y  -.■'.  .  ;  :r  >;:*j.:u-^  v(  the  hinJrr  limbs  nf  the  Dinoa. 
A.V*>.r'T-wira;h<Tihi3  tiianx  wtiwl  afflaitr  with  b 
ii.c  I't>. ■!■■:' n;.  mrtplr,  tUI«d'that  Hyfiiitpliaim,  fl 
pr  'iub.v  f ii~:>tc>l  >-D  iuti  XtftUiilv  fuud.  Ilv  eiprnai 
alli'W  J  il  Mrit.iiiii.i'.ijiiof  hit  >|h.«'ini'iu  l«  be  mai] 
iri-.b  Mr,  S,. :.;■*%:■■..  lie  ira(  inclini^]  lo  think  tlu 
tcnJi  J  r.i;h>'r  lo  bn  jL  ilntn  the  line*  of  demarcitinn  b> 
diHiDol  tlian  10  autaurize  the  ervatiuD  of  ft«^  diTiaioDi 

coi£iaEsi>oiirx>Ei 

THE  CHESIL  BANK. 

Sir. — The  letter  of  Colonel  Greenwood 
the  Chetiil  Bank."  in  the  last  number  of  the 
is  8<i  disciirtiive.  and  takes  up  so  man;  | 
treated  of  in  oht  '  paper  on  the  subject,  that 
to  answer  briefly. 

As  fur  tis  we  can  gather,  the  two  chief  obj< 
in  view  are  : — Istly,  to  complain  that  we 
term  "  natural  groin  "  used  by  him  in  refere 
which  he  reserves  the  esclusivo  right;  an 
IcHB  is  known  on  the  sabjects  on  which  he  1 
willing  to  allow. 

Kot  taking  into  account  collateral  issnes 

'  I  fi'El  bouml  lo  notice  tlie  atraiije  inj  in  which  ( 

Hied  my  name  nlone  \v  lin  IctAei,  nitltaut  aoTreiison,  ai 

joint  work  of  Mt.  Uiuhi«  aa^miwU.— '4<  .Nf-uxtkix 
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and  confining  ourselves  as  closely  as  possible  to  the  main  subject, 
ire  may  state  that,  if  we  had  thought  that  the  raised  beach  at 
Portland  Bill  had  been  in  any  way  connected  with  the  Chesil  Bank, 
ire  should  have  said  so  in  our  paper ;  but  we  have  no  doubt  but  that 
the  former  is  far  older  (a  part,  indeed,  of  that  so  often  found  at  the 
same  height,  ajs  near  Torquay) ;  and  we  see  no  reason  to  imagine  either 
ainking  or  rising  of  the  land  to  explain  the  formation  of  the  latter. 

As  to  the  "  adoption  "  of  the  term  *•*  natural  groin  " — if  one  is 
bound  to  put  in  inverted  commas  any  two  words  that  have  been 
printed  together  before,>the  articles  in  the  Qsolooioal  Maoazikb 
will  be  little  else  than  a  mass  of  quotation.  Such  a  term  is  so 
aimple  that  it  might  at  once  occur  to  any  one,  as  well  as  to  the 
author  of  ''Rain  and  Bivers,"  and  might  be  used  without  any 
thought  of  appropriation. 

We  have  distLQctly  stated  in  our  paper  that  with  the  question  of 
the  heaping  up  of  the  beach  we  had  nothing  to  do,  and  that  it  has 
been  fully  gone  into  by  others ;  therefore  it  is  absurd  to  tax  us  with 
avoiding  that  question. 

The  '^asBunUd  current"  that  CoL  Greenwood  speaks  of  is  also 
well  known,  of  course  going  along  with  ''  the  prevalence  of  south- 
west winds." 

We  do  not  consider  ''  the  shingle  of  the  Chesil  beach  to  be  in  an 
€Momalou8  position"  simply  because  '4t  is  longer  than  other  beaches/' 
etc.,  as  a  careful  reader  of  our  paper  would  see  at  once,  but  because 
it  is  di£ferently  placed  to  any  other  mass  of  shingle  in  the  kingdom, 
having  the  sea  on  both  sides  and  joining  what  would  else  be  an 
island  to  the  mainland. 

We  must  emphatically  dissent  from  the  statement  that  the  travel- 
ling of  sea-beach  is  "a  subject  on  which  profound  ignorance  pre- 
vails : "  were  Col.  Greenwood  as  ready  to  refer  to  other  authorities 
as  he  is  to  find  fault  with  writers  who  do  not  refer  to  him  he  would 
hardly  have  made  such  a  statement  We  may  particularly  draw 
attention  to  the  papers  by  Mr.  Redmann  (on  the  south-eastern  ooast)^ 
and  to  the  older  essay  by  Colonel  Reid,* — to  Mr.  Coode*s  paper  we 
have  already  referred. 

Col.  Greenwood  seems  to  have  lost  sight  of  the  chief  aim  of  our 
paper,  which  is  to  show  that  the  Chesil  beach  may  have  been  formed 
where  it  now  stands,  but  against  the  land,  which  being  then  worn 
away  by  the  small  streams,  etc.,  the  beach  became  isolated, — a 
theory  which  we  venture  to  say  has  not  been  broached  in  any  woik, 
not  even  in  ''  Rain  and  Rivers ; "  and  we  may  as  well  state  that  this 
idea  occurred  to  one  of  us  whilst  mapping  the  Dorset  country  more 
than  twenty  years  ago,  long  before  Col.  Greenwood's  work  was 
published ;  although  not  then  having  the  clue  to  the  phenomena  of 
aubaerial  denudation,'  it  went  no  farther  than  conversation. 

H.  W.  Bbistow.         W.  Whitakxb. 

^  Pablished  in  the  Proo.  Inst  Ciy.  Eng. 

'  Pnblithed  in  the  Papers  of  the  Royal  Engineers.    We  are  away  from  booki,  and 
so  cannot  giye  references  exactly ;  indeed,  we  hare  not  even  a  copy  oC  o\vc  vfr^-^w^mt 
with  us,  nor  of  **  Rain  and  Rivers  ** 

«  We  readiJy  aduiowiedge  the  good  work  douft  \i^  CoV  ^i%«fi:«wA\xw*^^»»te*tossu. 
of  tiuM  tui^ecU 


676  Corre^ndmee — Mr,  Qearge  Maw. 

ON  A  PECULIAB  FOBH  OF  TABIEQATION  IN  CAMBBIAK  SLATE. 
Sib, — I  send  herewith  a  eketch  of  a  rather  nniisual  form  of  varie- 
gation occurriDg  in  a  slab  of  Cambrian  Slat«.  I  observed  it  a  short 
time  back  at  Reading,  but  am  not  aware  of  the  exact  locality  from 
whence  the  slate  waa  obtained — probably,  however,  from  the  Penrhyn 
or  Llanberis  quarries.  As  it  bears  on  thequeetion  of  the  causes  tlut 
have  induced  the  parti-colored  banding  of  variegated  rooks,  yon  may 
perhaps  give  it  a  place  in  the  Maqazine. 

The  ordinary  form  of  variegation  of  Cambrian  Slat«8  coDUflta  of 
mechanioal  nuclei  and  layers  of  interbedded  matter  conoentrically 
environed  by  palo  green  slate,  the  bleaching  of  which  has  been  doe 
to  the  abstraction  of  the  greater  part  of  the  colouring  oxides  of  iron, 
'n  a  paper  contributed  to  the  Geolt^cal 
I  Society  (Quart  Journal  of  Geological  Society, 
1  Nov.  1668),  and  a  communication  which  ^ 
I  peared   in   the   Geolooicai.    Maqaziiii    for 
I  Uaicb,  1868, 1  endeavoured  to  shew  that  this 
I  abstraction  was  independent  of  the  mere  me- 
I  ohanical  washing-out  in  a  soluble  condition  of 
I  the  colouring  oxides.     The  example  repre- 
I  sented  in  the  accompanying  engraving  eeomi 
I  to  support  this  view.    Hero  we  have  not  only 
I  a  blrached  zone  immediately  adjacent  to  the 
I  central  nucleus,  but  s  second  conoentric  ttxat 
I  separated  therefrom  by  an  intervening  band 
I  of  unaltered  slate.      It  is  obvious  that  the 
positions  of  both  the  inner  and   outer  pale 
auTter  Actu   B    .        zones  have  been  determined  in  some  way  by 
the  little  mechanical  nucleus,  atid  if  the  discolo rations  were  due  to  t]» 
mere  solvent  action  of  matter  emanating  from  it,  it  seems  impossible 
tn  account  for  the  intervention  of  the  unaltered  zone  entirely  isola- 
ting the  outer  pale  band  from  the  inner  zone  and  the  central  frag- 
ment of  foreign  matter.  Gxo.  Maw. 
BsKTHALL  Hall,  Bbosblbt, 
November,  1869. 


SocoKSBOB  TO  THE  LATK  Mb.  Jukes. — Mf.  Edward  Hull,  H.A., 
F.R.S.,  F.G.S.,  has  boon  appointed  Director  of  the  Geological  Survey 
of  Ireland,  and  Professor  of  Geology  in  the  Royal  College  of  Science, 
Dublin,  in  the  room  of  the  late  Mr.  Jukes.  Mr.  Hull  had  not  long 
before  been  chosen  a  District- Surveyor  on  the  Geological  Survey  of 
Scotland. 

Erratum. — A  serious  erratum  occurred  in  our  November  Numba 
(after  it  had  been  sent  to  press).  In  shifting  the  form,  a  Uiie  of  tgft 
—belonging  to  the  Obituary  Notice  of  Dr.  Kubidge — was  removed 
by  the  printer  from  the  foot  of  p.  627,  and  inserted  at  the  foot  of 
p.  625,  entirely  desttojitig  the  sense  of  both  the  Obituary  Notice  and 
of  Mr.  B.  Craig's  LelUi.— Eiivi. 
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